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Metallurgical Coke 


A lecture was given to the Falkirk Section of 
the Institute of British Foundrymen last month 
by Mr. Arthur Grounds, B.Sc., on the subject 
of “ Metallurgical Coke.” The lecturer dealt 
with the constitution of coal, and outlined the 
properties of the four substances, vitrain, 
clarain, durain and fusain, indicating the in- 
fluence which these materials exerted on the 
selection of a coal for the preparation of coke. 
He then went on to describe the nature of the 
ash in the coal, showing the forms in which 
inorganic constituents could occur and describ- 
ing the various forms in which sulphur com- 
pounds occurred in coal. A general description 
was then given of the principles involved in the 
preparation of coal for the coke ovens, including 
the washing and de-dusting of coal. 

A series of slides was shown illustrating the 
layout of a typical coke-oven battery, and the 
cokes produced from a wide range of coals from 
various areas in Great Britain. The difference 
in physical appearance between typical good 
foundry cokes, such as the South Wales and 
Durham cokes, and poorer cokes from the Mid- 
land areas was then pointed out, and this was 
further amplified by an excellent series of slides 
showing sections through the various cokes pre- 
pared by Rose’s method, these sections having 
been made at Sheffield University. 

Testing of Coke 

The lecturer next dealt with the various tests, 
both chemical and physical, which are made 
with a view to ascertaining the value of coke, 
and described the apparatus used for the deter- 
mination of shatter index, the reactivity towards 
oxygen and carbon dioxide and the Cochrane 
tumbler test, and showed results of these tests 
on. various cokes, pointing out the manner in 
which the results obtained could be interpreted 
into terms of appraisal of the various cokes for 
foundry purposes. 

The connection between the figure obtained 
for reactivity towards oxygen and carbon 
dioxide and the development of high tempera- 
ture on combustion was described, but the lec- 
turer pointed out the necessity for co-operation 
between cupola users and research workers, 
owing to the different conditions obtaining in 
actual practice as compared with those obtain- 
ing in a laboratory apparatus. 

A final summary was given, indicating the re- 
quirements of a good metallurgical coke, after 
which the Paper was discussed. 

Discussion 

The CHAIRMAN asked whether, if wet coke was 
used in a cupola, it would be more efficient than 
if the same quantity of dry coke were used. 

Mr. GROUNDS thought that wet coke as a fuel 
in a cupola would be inferior and would be an 
undesirable alteration. 

Mr. J. M. PRIMROSE (Falkirk) remarked that 
on previous occasions views had been expressed 
on the different capacities and diameters of 
cupolas as bearing on the efficient combustion 
of coke. There had been, he said, a contro- 
versy on what was the most suitable size of coke 
for cupolas. Laboratory tests had shown that 
2 to 24 in. across the section was about the best, 
but there was something in the argument which 
advocated the investigation of the sizes of coke 
for use in different sizes of cupolas. Two-inch 
coke was not so beneficial in a 4-ft. cupola and 
3-in. coke was more suitable. In the Falkirk 
district, ironfounders would not take in the coke 
unless it were in great chunks, and it was a de- 
finite waste of fuel. He thought 3 to 4 in. was 
a most suitable size for the cupolas in the Fal- 
kirk area. Founders did not wish to break it 
to that size, but would like it delivered broken. 
Mr. Grounds had given remarkable figures for 
3-in. coke. If they could get a list of experiments 
on the size and density of the coke, it would 
help the Falkirk founders very much. Coke 
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would be a much more interesting subject during 
the next few years than it had ever been. In 
ten years’ time, he thought, there would be a 
law against burning fuel in an open fire, whilst 
on the other hand there was insufficient petrol 
or oil in the world to maintain the present con- 
sumption. 

Mr. GROUNDS observed that any laboratory 
results were useless unless applied to practical 
work. They had a totally different set of con- 
ditions in the practical test, which was in the 
actual furnace. It was there that they required 
to try it out. There was far more interest in 
the subject of coke to-day than ever there had 
been before. 

Answering a further question, Mr. Grounds 
said it was quite a common practice to blend 
non-coking with coking coal. 

The meeting terminated with votes of thanks 
to Mr. Grounds and the chairman. 








|.B.F. Exchange Paper for Chicago 
Convention 


The Institute of 
British Foundrymen has 
accepted an invitation to 
present a Paper to the 
44th Annual Convention 


of the American 
Foundrymen’s  Associa- 
tion, which (as we 


announced in the March 
28 issue of the JOURNAL) 
will be held in Chicago 
from May 6 to 10 next. 





The author of the 
Paper is Mr. J. J. 
Sheehan, foundry 


manager of the Austin 
Motor Company, 
Limited, Birmingham, and the subject he has 
chosen to write upon is “Sand Control in the 
British Foundry Industry.” 


Mr. J. J. SHEEHAN 








Pattern Alterations 


By “ FOUNDRYMAN.” 


Alterations to patterns have frequently to be 
made to enable castings slightly different from 
the standard type to be produced for particular 
orders. In these cases the patternmaker’s in- 
genuity is often taxed to the utmost. How to 
make these alterations (which from a draughts- 
man’s point of view are very slight, but in fact 
are rather difficult) is the problem. Some altera- 
tions, such as increasing a thickness, can be 
accomplished by the addition of thin strips of 
wood, canvas, cardboard, etc., but it is when 
patterns have to be pared down that the trouble 
is apparent. Not only is there a risk of tools 
being damaged by striking hidden nails or 
screws, but the pattern can no longer be con- 
sidered standard. 

Sometimes stopping-off can overcome this 
difficulty, while on other occasions the addition 
of a coreprint and the subsequent alteration by 
the use of cores can be practised. On balance 
this is probably the best way, although it in- 
volves a considerable amount of work in the 
patternshop preparing core boxes, and also in 
the foundry the cores have to be made and 
dried, but the pattern is still intact, and on the 
removal of the screws securing the coreprint, 
the pattern can be immediately used for stan- 
dard jobs. 

In cases where a considerable number of 
castings are wanted from a specific pattern, 
and also a fair number slightly different, it may 
be policy to make two patterns, one to be re- 
tained as the standard and the other from 
which the “specials” could be produced. The 
advantage of this is that production of stan- 
dard castings could proceed uninterrupted by 
the demand for the specials. 
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Future of. Metal Prices 


By 
Whenever an accounting period com 


** ONLOOKER.” 


alo 

and the question of stock valuation ar es ae 
impossible not to give a thought to \ iat lies 
ahead in the days when, with the w:; over 
something like normal trading condition. return 
Innumerable problems will require olution 
when hostilities come to an end, and i: is onl 
possible to visualise some of them at S early 
stage. j 

Probably many manufacturers have on their 
books at the present time orders and contracts 
which have perforce been suspended ing to 
the exigencies of the situation, and th: estion 
arises as to what is to be the position i» regard 
to those commitments when peace is restored. 
If and when these orders are eventually executed, 


who knows what the costs of production will 
be, or for that matter what conditions generally 
will obtain? It looks as if this question will 
require a good deal of attention and thought if 
fabricators are to avoid serious losses At the 
present time prices of non-ferrous metals in this 
country, with the possible exception of tin, are 
relatively low, and one may reasonably expect 
that they will remain so, but no guarantee of 
stability can be given in view of the manifold 
uncertainties of the situation. 


Post-War Boom and Its Collapse 

After the last war we had what may be 
termed an artificial boom in metal goods, manv- 
facturers being inundated with orders which 
were forced upon them by eager consumers, 
even though delivery could not be promised for 
months ahead. In due course the bubble burst 
and a collapse followed, with a spate of can- 
cellations by buyers whose purchases had been 
very much of a speculative nature. It is most 
undesirable that anything like this should occur 
again, and a continuation of price control for 
a period after the war ends would do much to 
prevent a repetition of this unhappy state of 
affairs. 

As far as the non-ferrous metals are con- 
cerned, there was a considerable measure of 
output controi in force before the war began, 
for in tin the International Tin Committee was 
regulating production in line with demand, 
while the copper producers had their own 
arrangement. In lead it was generally sup- 
posed that there was some kind of gentleman's 
agreement on the subject of output which kept 
the statistical position from getting out of 
hand, and in fact it was only spelter which, 
owing to many difficulties in the way of re- 
forming the Cartel, went on its own way. 

What Might Have Been 

On the outbreak of war, the Ministry of 
Supply assumed control and fixed prices at 
what could only be regarded as eminently 
reasonable levels, a course of action which un- 
doubtedly saved the markets from getting out 
of hand and precipitating a sensational rise In 
values. In America there was a glimpse of 
what might have happened here but for con 
trol, and when the London tin market was 
freed early in December, consumers in_ this 
country were made to realise what the situation 
might have been. The metal has settled down 
again, but one must remember that it is con 
trolled by the I.T.C. and cannot be regarded 
as Offering a typical example of real value. , 

But the post-war quotations, what o{ them: 
Actually it is hardly possible even to hazard 4 
guess at what values will prevail, for the future 
is so extremely uncertain. Demand is |ikely te 


be good, subject to a world which wil! be de 
cidedly short of cash, but when one considers 
the fact that modern methods make for cheap 
production costs, it would be wrong to iook for 
any prolonged period of high prices. 
over, the world is going to be equippe 
out metals on a very large scale. 
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Reconditioning of Cement-Bonded 
Moulding Sand* 


By W. A. PHAIR 


Aprit 18, 1940 

“One of the most important items in the 
production of iron castings is the material used 
in making properly shaped containers to hold 
the molten iron until set.” That statement made 
a quarter of a century ago by the late Dr. 
Richard Moldenke is especially appropriate 
to-day. Foundry technologists throughout the 
world have given this container problem very 
serious study over the past decade and many 


reforms have resulted from these efforts. 


One 


manifestation of these studies is the develop- 
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LAYOUT OF THE SAND RECLAIMING PLANT 


\RREL-BIRMINGHAM COMPANY, INC., IN CONJUNCTION WITH THE RANDUPSON PROCESS. 


oe 


was made to reclaim it. This disposition was 
obviously costly and inefficient, as the refractory 
value of the sand grains is not seriously affected 
by use. : 

However, as users become more familiar with 
the process, there have been significant strides 
in the direction of reclaiming the sand. A note- 
worthy illustration of this trend is the new sand 
reclaiming plant (in this article, reclaiming will 
be taken to cover the reclamation, mixing and 
tempering of the sand) at the Ansonia, Conn., 
age of Farrel-Birmingham Company, Inc. 
Fig. 1). 

This sand unit is unique in that it is the first 

Revolving screer reclaiming system 
built capable of 
handling both 
cement - bonded 



















Lp Sand and clay-bonded 
_—* sand. The unit 
— also embodies 
LwRefuse many features not 
chute heretofore incor- 

‘ porated into sand 
reclaiming _sys- 

tems, notably the 

sand cascade 


shown in Fig. 2. 
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OPERATED AT THE ANSONIA FOUNDRY OF THE 
Tuis 


ND UNIT CAN, HOWEVER, HANDLE CLAY-BONDED AS WELL AS CEMENT-BONDED MOULDING 


ND. 


have been discussed previously at con- 
length, but little attention has been 

to the practical sand problems involved 

ioning sand for use with this method. 


early days of the process, the spent 
ich, after removal from the casting, is 
lump form and partly in the form of 
particles, was either crushed to some 
nd used as backing material or core 
simply thrown away. Very little effort 


i from “The Iron Age,”’ of which journal the author 
litor, 

veloped by M. Durand of Cie Randupson, Marseilles, 
ld rights are owned by Société d’Electro Chimie, 
allurgie et des Aciéries Electriques of Ugine, France. 
s are held by Hinckleys, Limited, Sheffield.—Eprror ] 
ment- Bonded Sand Used by Mould Maker,” “The 
ov. 19, 1936 ; “ Bonding Steel Moulds with Cement,” 
vy," Dec., 1935, Jan., Feb. and March, 1936 ; “‘ The 
ry of David Brown & Sons, Limited, with Special 
the Randupson Process,’” FOUNDRY TRADE JOURNAL, 
38; “The Randupson Process of Cement Moulding,” 
RADE JOURNAL, June 23, 1938; ‘‘ Manganese-Bronze 





ast in Cement Moulds,’’ “Shipbuilder and Marine 
ier,”’ October, 1938. 


The output of this plant is large and varied and 
of a nature that requires a high degree of finish- 
ing combined with good strength. Typical pro- 
ducts turned out in the foundry include machine- 
tool beds and frames, engine cylinders, gears, 
turbine casiggs, transmission equipment parts, 
rolls, presses, etc. 

The company started using the Randupson 
process experimentally in November, 1937, and 
went into full production in March, 1939. Some 
jobs are still made up by the orthodox dry-sand 
and green-sand methods, the choice dictated by 
existing pattern equipment, the design of the 
casting, and time needed to mould. This time 
element, incidentally, is perhaps the chief limi- 
tation of the cement process. At the maxi- 
mum, prepared cement sand can stand for about 
24 to 3 hrs. before dehydration has advanced 
to the point where the sand is unfit for use. 
The Farrel foundry has set 70 min. as the maxi- 
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mum time the sand may stand before using, a 
limit that provides an ample safety factor. 

Previously it was the practice at the Ansonia 
foundry to discard the used sand, saving only a 
small portion for backing and core venting 
material. The new sand unit reclaims practically 
all the silica content of the sand, purposely weed- 
ing out the fines which are finally disposed of 
in the form of a sludge. 


Experiences with Randupson Process 


Before venturing into a description of the 
new sand unit, it would be well to record some 
of the more interesting experiences of the com- 
pany since the introduction of the Randupson 
process. The use of cement sand is not a pro- 
position that affects only the moulding depart- 
ment. On the contrary, its ramifications ex- 
tended through every phase of the plant, even 
touching upon employee relations. Cleaning 
operations on large castings are substantially 
simplified by the manner in which the sand peels ° 
from the castings. In many cases the finish of 
the larger castings after shake-out is such as to 
require little further attention. Absence of gas- 
forming elements in the mould clears up many 
of the small gas scars which too often plague 
the large casting surface. The Randupson pro- 
duct is surprisingly free of skin blemishes. The 
strength of cement moulds minimises warping 
and consequently lowers machining allowances. 
Unmachined castings show excellent trueness, 
as in the sidewalls of the way channels on a 30- 
ft. grinder bed. (On a casting of this size, the 
reduction in machining allowances has signifi- 
cant economic reactions.) The dimensional 
accuracy of the castings turned out in cement 


moulds appears to be superior to usual dry-sand 
practice. 

While it is true that in most cases the recti- 
linearity of cement-moulded castings is some- 
thing to rejoice in, there are still enough way- 
ward castings to require constant surveillance 
of all operations. Yet, judging from the ex- 
perience of this particular plant, the cement pro- 
cess does offer considerations that not only im- 
prove the calibre of the castings turned out, but 
also offer opportunities for improved shop costs. 
The reduction in dust creation, a particularly 
vital concomitant of the Randupson process, not 
only offers a psychological benefit to the plant 
personnel, but also has tangible effects upon in- 
surance premiums. 


Large Bed Moulding Simplified 


An example of the improvement in produc- 
tion practice brought about by the cement pro- 
cess in the Farrel foundry is its ability to pro- 
duce the component parts of roll grinder beds 
on a bumping, open end, roll-over moulding 
machine, thus converting a strictly jobbing pro- 
position into a production item. The machine 
used, specially designed by Tabor and built by 
Farrel-Birmingham, has a plate 66 by 88 in. 
and accommodates two sizes of standardised core 
plates. The various sections of the mould, such 
as the crane hook, are rammed up on this 
machine, transferred to a roller conveyor for 
finishing, and then stored for curing. Maturing, 
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as is common practice in cement moulding, takes 
72 hours. 

This machine is operated with a crew of four 
men—two ram, one finishes and one supplies 
the rods. Other castings are also made on this 
machine, but roll grinder beds are perhaps an 
outstanding example of one phase of the 
economics involved in cement moulding. A 
smaller machine is also in use, having a 30 by 
40 in. plate. The sand is delivered to the large 
machine from the mixer in sand boxes carried 
by automatic electric trucks. The sand con- 
tainer is raised and attached to jib cranes on 
either side of the machine and is swung over 
the core box and discharged by opening a gate 
in the container. Lumps for backing are stored 
in a bin in front of the machine and when 
needed are lifted by a vertical conveyor to a 
swivel shute, and directed into the core box. 


Meehanite Process Used 


Any attempt to appraise the value of the 
cement sand process in producing the types 
of castings made at the Ansonia foundry is 
confused somewhat by the fact that the foundry 
casts Meehanite metal. There is some degree 
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of overlapping in the advantages accruing from 
the use of both the Randupson and Meehanite 
processes and it would be difficult to ascribe 
any specific characteristic of the final product 
to either one or the other process. In the final 
analysis, production cost and service perform- 
ance are the practical criteria of the value of 
the two methods. Judging from those two 
standards, it appears that the combination is 
indeed a happy one, for each process has the 
facility of extracting from the other the fullest 
measure of its capabilities. 

One consideration in constructing this particu- 
lar conditioning plant, which is not always met 
in engineering such units, is that the time limit 
imposed by the quick setting of the mixed sand 
renders it unfeasible to prepare the sand more 
than an hour in advance of its actual use. The 
mixing of the sand batches must be geared 
closely to their actual use. So important is this 
feature that experiments are being conducted 
using both telephone and telautographic com- 
munication between moulding floor and the 
mixing platform to facilitate the synchronisation 
of the mixing and moulding operations. 


Sand Conditioning 

A schematic sketch of the new conditioning 
unit is shown in Fig. 1. Considerable liberty has 
been taken with the actual dimensions of this 
unit for the sake of clarity. 

This unique unit can handle both clay-bonded 
and cement-bonded sand with only minor 
adjustments to the system. Used sand enters 
the system through the shake-out, which passes 
all material up to 3-in. lumps—larger chunks 
must be broken down to a 3-in. size. From the 
shake-out, the sand progresses over an under- 
ground conveyor, over a magnetic pulley which 
removes tramp iron, etc., discharges into a ver- 
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tical boot conveyor, and is carried to the top 
of the system. The sand then runs into a re- 
volving screen where three distinct separations 
are effected—1- to 3-in. lumps, 20-mesh to 1-in. 
material, and sand below the 20 sieve. The 
3-in. and l-in. lumps are passed into their 
respective bins, while the finer material bumps 
over the sand cascade, on to a conveyor, over a 
vibrating screen and into the reclaimed sand 
bin. When handling clay-bonded sand, the 
vibrating screen is by-passed and the sand is 
moved into the reclaimed clay-bonded sand bin 
by means of suitable belt conveyors. At the 
bottom of the lump hoppers are a series of 
gates and a vibrating feeder which permits either 
drawing the lumps off for backing or venting 
purposes, or passing them through the pulveriser 
which reduces them to approximately 20-mesh 
size. The operator has the option of drawing 
off either 3-in. or 1l-in. lumps. From the pul- 
veriser, the sand is carried back into the vertical 
elevator and up again to the revolving screen. 
New silica sand is unloaded at the receiving 
bin and is conveyed by belts to the four storage 
bins. Cement enters the system at the cement 
receiving platform and is dumped into a storage 
bin and fed to the batches by a screw conveyor. 
New clay-bonded sand enters at a receiving plat- 
form at the corner of the building and by means 
of a skip is moved into position over the weigh 
lorry tunnel and dropped into the lorry. The 
entire system is operated under a slightly 
negative pressure. 

The handling system was installed by Link- 
Belt Company, and all equipment except the 
following was manufactured by Link-Belt: Two 
National Engineering intensive mullers, two 
Jeffery vibrating feeders, a Simplicity shake-out, 
a Stedman pulveriser, a magnetic pulley made 
by Magnetic Manufacturing Company, and a 
Fairbanks scale. One No. 24 and one No. 36, 
Type W, American Air Filter Roto-Clones are 
utilised for dust collection. 

One noteworthy section of the unit is the 
weighing arrangement. As the sketch shows, the 
new sand, old sand and cement bins are located 
alongside each other. Below these bins, and 
above the mullers, in an enclosed area, is a self- 
powered lorry having a built-in scale. One side 
of the lorry tunnel is glass enclosed and the 
entire area is under a slight negative pressure 
to keep the atmosphere clear of dust. 

In preparing a mix, the operator guides the 
lorry, via rod-like motor controls, from bin 
to bin, and by means of the bin shute control 
levels, admits a weighed amount of each com- 
ponent into the lorry. Then the lorry is put 
in position over the mulling machine and a 
measured amount of water is added. This water 
is measured by a meter. This set-up represents 
a singular advance over the old shovel method 
but, of course, is economically feasible only 
where quantities handled justify it. 


Sand Properties 


The base sand used at the Ansonia foundry 
is a No. 30 New Jersey silica sand, with about 
75 per cent. of the grains concentrated on the 
40, 50 and 70-mesh sieves. The sand is a No. 6 
sand, according to A.F.A. fineness classification. 
When this sand is ordered it is specified that no 
more than 0.2 per cent. passethrough the 
200 sieve and as little as possible below the 
150 sieve. A comparison of the grain distribu- 
tion of a typical truck of new silica sand and 
a batch of the reclaimed sand is given in Fig. 3. 

Four basic mixes are used to cover all steel 
and iron casting requirements at the plant. 
No. 1 mix consists of silica sand and cement 
and is used as a facing for steel moulds. Mix 
No. 2 is made up of half new sand and half 
old sand plus cement, and is used for facing 
iron moulds. On the two moulding machines 
an all-old sand plus cement mix is used, while 
No. 4 mixture, used as a backing sand, consists 
of all old sand and a smaller quantity of cement. 

While the amount of new sand used varies 
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with the trend in the demand for the . arioys 
mixes, the average monthly ratio is « »proyj. 
mately 1 part new sand to 3 parts ol sand 


The ultimate aim, and one which it is felt js 


within reach, is to bring the new sand ac ditions 
down to 10 per cent. 

The amount of cement used in each mix 
varies from 7 to 12 per cent., dependin upon 
the type of castings being made. In making 
the cement additions to the batches, the cement 


contained in the reclaimed sand is considered 
as zero. While actually the bulk of the cemen 
is removed from the old sand by the exhausting 
and sieving process, a small amount jemains 
firmly affixed to the grain. This cement coating 
has some remaining bonding power, as investi- 
gations have shown, but it is so small that jt 
is taken as having no influence on the mix, 
The adjustments of the reclaiming system are 
directed toward giving the reclaimed sand a 
structure similar to the base sand, the No, 3( 
New Jersey silica sand, so far as fines and 
grain distribution are concerned. The reclaimed 
sand does not have the same degree of fines as 
are present in the new sand and consequently 
has a much higher permeability. Comparable 
tests made at the plant indicate that a new 
90 
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sand with a permeability of 125 to 135 will 
have a permeability reading of about 200 after 
it has passed through the system. 

Roughly 8 per cent. of the material finds its 
way into the sludge collectors. This sludge is 
made up largely of cement fines and does 
possess some bonding qualities, but the quantity 
obtained is not sufficient to warrant its com- 
mercialisation. 








New Companies 


(From the Register 
Limited, Company Registration 
Chancery Lane, London, W.C.2.) 

J. T. Wade & Son, Limited, Fairfield Works, High 
Wycombe, Bucks—Capital £12,500. Hydraulic and 
electrical Engineers. Directors: J. T. Wade and 
S. C. Wade. 

Harper & Schofield, Limited—Capital £10,000. 
Manufacturers of and dealers in engineers’ tools 
and engineering specialities, etc. Directors: J. Har- 
per, 64, Knowle Lane, Sheffield; and P. Schofield. 

Millen Bros., Limited—Capital £50,000. To 
acquire the business of the Saucel Ironworks, 
Paisley, carried on by Millen Bros., and to carry oD 
the business of sheet metal workers, constructional 
engineers, etc. Directors: A. H. and J. W. Millen. 

East Anglian Engineering Company, Limited, 3. 
St. James’s Square, London, S.W.1—Capital £75,000. 
To acquire the undertaking, property and assets e 
Brooke Marine Construction Company, ‘imitec. 
and to carry on the business of mechanical. elec 
trical, aeronautical and general engineers, &t¢. 
Directors: E. W. Brandt, P. M. Renaud. C. E 
Kendall, and T. W. Pragnell. 
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Mr. STANLEY Evans, of Dowlais, a work: super 


intendent at the works of the Tredegar Iron & Coal 
Company, Limited, died recently, aged 50. 
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Production. of Some Engineering 
Castings 


By A. MARSHALL 


Judson, in an Exchange Paperf entitled “ The 
Founding of Pressure Castings,” made the 
following statement :— 

“Generally speaking, engineering grey iron 
castings can be divided into two broad classi- 
fications, viz., structural castings and pressure 
castings. 

“Structural castings are designed from a mass 
and rigidity standpoint: the provision of suffi- 
cient iron to satisfy the mass or inertia require- 
ments automatically meets the rigidity and 
strength requirements. The iron used in this 





Fics. | AND 2.—-VIEWS OF 23-FT. LONG MACHINE- 
Toot BED, CAST IN GREEN SAND. 


type of casting need not be of such composition 
that, throughout any one casting, a close-grained 
homogeneous metallic structure exists. An 
open-grained structure in the centre of massive 
sections is not detrimental. 

“ There are exceptions to this, however, notice- 
ably machine-tool beds and frames. 

“Pressure castings, on the other hand, are 
quite dependent upon the absence of draws, 
shrinks, spongy spots, coarse graphitic carbon, 
and demand a dense, fine-grained homogeneous 
Structure in order to be serviceable. 

“The structure of the iron, as, for instance, 
the amount of graphitic carbon present, and 


r read before the Lancash're and Scottish Branches and 
the Falkirk Section of the Institute of British Foundrymen. 
} Presented on behalf of the American Foundrymen’s Associa- 
© 1936 Conference of the Institute of British Foundrymen. 
RY TRADE JOURNAL, vol. 55, pp. 3-8. 
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4.—MOULD FOR 
PARTLY CORED. 


more important stili, the condition in which this 
graphite exists, is of paramount importance in 
castings subjected to pressure.” 

The foregoing statement contains, probably, 
the results of a lifetime of experience—an ex- 
perience in which some decisions may have been 
made which proved highly successful, while 
others may have been just as unsuccessful. 
From these very failures, there may have 


emerged new ideas, which ultimately led to the 
yet 


successful solution of more difficult 
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the construction of the pattern and, conse- 
quently, may modify greatly the cost of pattern- 
making. Taking into account, also, the necessity 
of carefully selecting the class of timber to be 
used, it becomes evident how difficult it is, even 
for a practical man, to estimate costs; and it 
must be much more difficult for anyone with 
no practical experience of the craft to prepare 
these estimates. 

Having decided on the design and the cost 
of the pattern, the foundry executive must plan 
the method of procedure in the foundry, taking 
into account the method of moulding, whether 
in green sand or dry sand, whether by hand or 
on a machine, the construction of cores, the 
use of denseners (if any), and provision for 
closing, gating, feeding, etc. He must then 
consider the metallurgical problems involved, 
so that the metal structure may be suitable for 


the stresses to which the casting will be subjected, 
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problems, and brought with them the satis- and a suitable mixture from his available 
faction of a wider experience and a greater supplies of pig-iron and scrap must be deter- 


knowledge. 

Considering the responsibilities resting on the 
foundry executive of to-day, first he must 
recognise that success or failure depends largely 
on his ability to develop the enthusiasm of the 
team spirit. 

The experienced executive will study every 
individual over whom he has control, so that 
he may make the best possible use of whatever 
talent or ability is available. This study is of 
great importance, and while he may make mis- 
takes, let him remember that people may learn 
as much from mistakes as from successes. 

Decisions covering all phases of manufacture 
may have to be made in conjunction with exe- 
cutives in charge of other departments, and 
having satisfied himself, finally, that as far as 
he could he had influenced design to secure 
economy in production and efficiency in opera- 
tion, the foundry executive can now proceed to 
plan production. 

Costing of Patterns 

The costing of patterns is a point upon which 
the cost office and the patternshop rarely agree. 
In the patternshop a large amount of work is 
done by hand, whereas in a machine shop most 
of the work is done by machines. The speed -f 
a machine can be ascertained, and a fairly 
accurate estimate of output be made, but when 
one considers the construction of a pattern, of 
the necessary core boxes, and the finish (the bulk 
of which is done by hand), it can be easily 
realised how difficult it is to obtain an accurate 
cost. Experience gives one a good idea of the 
time likely to be taken on certain classes of 
work, but even then a few lines or altered di- 
mensions may necessitate a complete change in 


mined. This problem will have to be more 
carefully considered in the case of a general 
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Fic. 5.—CorES AND DRAWBACK FOR MACHINE- 
Too. BED. 
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jobbing foundry, where a large range of cast- 
ings—varying from fire bars to pressure cast- 
ings—has to be made. 

The human element must also be given care- 
ful consideration, and the selection of the opera- 
tive for the job be determined according to his 
ability and experience. This must be made clear. 
The author is no advocate of the policy of 
keeping men engaged on one class of work be- 
cause they are particularly efficient at it. The 
foundry executive, however, must be a practical 
psychologist, able to say the kind of work which 
best holds the workman’s interest, and giving to 
him, as far as orders will permit, this kind of 
work. By so doing he will have a contented and 
efficient personnel, and will have taken his first 
step towards success. 








Fic. 6.—Moutp Corep Up. 


This Paper is essentially practical, and is com- 
piled from notes on the manufacture of machine 
tools—principally wood-working machinery— 
and pressure castings for steam and Diesel en- 
gines. Surveying those classes of engineering, 
one finds designers continually introducing im- 
provements of one kind or another, with a view 
to increasing the capacity or the performance of 
a unit under service conditions. Consequently 
new problems continually arise, most of which 
must be solved in the hard school of actual prac- 
tice. All the castings selected for discussion are 
for service on first-class engineering jobs, and 
the modern machine shop demands castings of 
the highest standard. 


MACHINE-TOOL BED 


Figs. 1 and 2 show the casting of a machine- 
tool bed, approximately 23 ft. long, made in 





Fic. 8.—Cast PLANING-MACHINE FRAME. 


green sand and bedded in the foundry floor. The 
pattern construction leaves room for improve- 
ment, but, because of the variation in lengths 
and the alteration to the number and the angle 
of supporting ties, it has been found most suit- 
able for the pattern to leave its own core, with 
a exception of the U-shaped section of the tie 
rs. 

Projecting slides and facings are made loose, 
and are screwed or dowelled in position, so that 
they can be slackened during the process of 
ramming. All pieces working loose are distinctly 
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typed, and, where possible, dovetailed on the 
pattern to prevent mistakes being made through 
the facings being placed out of position. The 
loose pieces are made in duplicate in all the 
larger standard patterns, since it has been found 
that, by moulding and drawing the pattern, the 
second set of facings can be fixed in position, 
and the second mould proceeded with while the 
first one is being finished, this sequence being 
continued till the finish of the order. 

The pit is prepared and the ash bed laid and 
rammed in position, and then covered with sand 
and firmly rammed. The necessary camber is 
made on the bed, the procedure being to place, 
at 3-ft. intervals, straight battens of timber about 
3 in. square section. A master straight-edge is 
used and the short straight-edges adjusted to give 
full camber at the centre—in this case + in— 
gradually bearing towards either end in the form 
of a curve. 

The short straight-edges are secured in the 
position shown in Fig. 3, the sand rammed be- 
tween them, the bed “ struck-off ” to their level, 
the short straight-edges removed and the holes 
rammed up. The pattern is placed in the pit 
on the cambered bed and weighted, and is held 
there until completely rammed up. The outside 
of the mould is rammed completely along the 
slides and the internal flange, facing sand being 
used for about 14 in. from the pattern face. 
The drawback carries the down-gates, and these 
connect with the in-gates, which enter the mould 
at the bottom and directly in line with the slides 
on each side of the mould. 


Method of Core Setting 


The first two cores from each end, 
shown in Fig. 4, are dried. The remain- 
ing cores, forming the internal shape of 


the casting, are in green sand with the excep- 
tion of the inside shape of the tie bars, these 
being in oil sand. Vent pins are placed in posi- 
tion; the top part is rammed and is in two sec- 
tions. Hangers are used to the full extent. 
Parting is followed by cutting a gutter round the 
joint and about 6 in. from the edge of the mould. 
A “pricker” or vent wire is used to connect 
this gutter to the ash bed with a line of holes 
extending the full length of the mould on each 
side. Along with this are two vent tubes spaced 
at convenient intervals and clear of the top part. 
They, too, are connected with the ash _ bed. 
Sprigging is carefully carried out round all fac- 
ings and particularly along the bottom slides. 
The importance of the finish must be empha- 
sised, and good-quality plumbago must be used. 
The centre cores (Fig. 5) are placed in position, 
and supported along the internal flange by chap- 
lets where necessary. The cores for the tie bars 
are also placed in position, and are also sup- 
ported by chaplets. The end drawbacks are 
fixed in position, the top part is placed on, and 
the gates made up, all core vents coming 
through the top. The cored-up mould is shown 
in Fig. 6. 

Rectangular pouring basins are made up to 
a depth about half the length of the down-gate. 
Trap-gate and bail plugs, illustrated in Fig. 7, 
are used, and the plugs are removed immediately 
the second basin is filled with molten metal. 
Casting takes place simultaneously from both 
ends. The speed of casting is fairly fast; in the 
case of the larger size, the complete operation 
took 40 secs. The weight of the castings varies, 
according to length, from 30 cwts. to 45 cwts. 

About one hour after casting, the top parts 
are eased and the hot sand is knocked out on 
the top of the casting. The sand between the 
down-gates and the casting is released and the 
drawback iron broken. This precaution is taken 
to ensure against the risk of a hot tear or frac- 
ture at the junction of the casting and the gates. 
The following morning the gates are broken off, 
and the core irons removed, care being taken 
that hot sand is covering any part of the casting 
that might otherwise be exposed. 


Aprit 18, !'140 

Analysis—An average analysis of thes beds 
is:—T.C, 3.3; Si, 1.6; Mn, 0.8; S, 0.08 ( nax): 
and P, 0.6 per cent. The tensile strengt! is 16 
tons per sq. in., and the Brinell hardness ‘70 on 
machined slides. 

PLANING MACHINE FRAME 

Figs. 8 and 9 illustrate a type of | aning 
machine frame. This casting is an exam le of 
what the designer can do to eliminate wrk in 
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Fic. 7.—TrRAP RUNNERS FOR MACHINE-TOOL 
BED. 


the machine shop, as he has incorporated the 
soleplate, side cheeks and distance pieces all in 
one casting. One may wonder where there is 
any economy to an attached foundry if 10 per 
cent. is saved in machining costs, and 50 per 
cent. is added to the moulding charges, ignor- 
ing the question of greater risk in manufacture. 
In fairness, one must admit that the finished 
machine is a first-class engineering product, and 
one cannot help admiring the beauty, in design, 
of a number of these machines, incorporating 
several castings in one piece. 

The pattern is constructed to facilitate the 
telescoping in sizes of 6 in., this being the differ- 
ence in the width of machines of this type made 
from this pattern. Expansion or reduction, 
when desired, is carried through by making the 
pattern in two pieces, with panels for the re- 
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Fic. 9.—ANOTHER VIEW OF THE PLANIN- 


MACHINE FRAME. 
quired sizes separate, the telescoping taking place 
on guide bars inside the pattern. The mai core 
box takes out the section of the casting which 
includes main slides, and main bearings, »cces- 
sary bosses and supporting ribs. The side | nels 
have separate boxes which core-space for ~«ITY- 
ing enclosed gearing. It must be borne in ind 
that these machines are of a compact design. 


Clearances are, On an average, about 4 It 
will be seen, therefore, that no liberty ¢ - 
taken with the sizes or the thickness of metal. 
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frame shown is 7 in. thick metal 


nnd weighs 15 cwts. 


The m 
nnd drag 
Fig. 10. 
cores throughout. 


ould is made in three parts—top, middle 


-and parting lines are indicated in 


~ This job is in dry sand with oil-sand 


Gratings are made for the 


drag and the middle part, and are in two sec- 
tions, but taking in the entire outside shape of 


the mould. 


The middle iron is placed about 


} in. from the joint, having lifting irons cast 
on, which are fixed with “toggles” to the bar 
passing across the middle part on the first joint. 

Gating takes place at the bottom flange, as 


indicated in Fig. 11. 


Due to the variation in 


metal thickness and in design, which is of box 
section, the drag and the top part are taken off 
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10.—MOULD FOR PLANING-MACHINE 


FRAME. 


about one hour after casting, the mould is 
turned on its side, and the core iron broken; 
and the main bearing section and slides are freed 
from sand. This allows the section to cool at a 
similar rate as the other section of the casting. 
In this class of engineering, with the tendency 
for box section in place of H-section, close col- 
laboration on this point with the designer is 
advised, and a study made «before proceeding 
with the mould if a casting free from distortion 
or probable fracture is sought. 
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CYLINDER FOR MARINE 
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MARINE STEAM CYLINDER 
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2 and 13 show a steam cylinder for 
engine. This class of work must be 
vith the utmost care, as the overlooking 
gle factor may lead to an erroneous 
which, at a later stage, may mean a 
ting. Cylinders of the type shown are, 
cases, moulded and cast on end and 
sist of three parts—top, mid and 
‘though in many cases the mid may have 
it, this depending, of course, upon the 
{ the job. 

ing throughout is in dry sand with the 
rel cores in loam, the remaining cores 
dry sand or oj! sand, depending on the 


12.— STEAM 
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practice followed. The example cited is of the 
high-pressure type and includes the piston valve 
chamber. The cores, consisting of main and 
piston valve, are made in loam, and the remain- 
ing cores in oil sand. On what is recognised as 
the bottom side, the entire flange is worked 
loose, the procedure being to place this in the 
drag half of the moulding box; parting is made 
and the remainder of the job rammed up. 

It must be remembered that supporting 
gratings, drawbacks or cake cores are introduced 
where found necessary. Both the main barrel 


and piston valve cores are swept on end, the 
bottom irons being constructed to carry the 
weight of the core. The practice generally fol- 
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its design not allowing a reasonable vent to 
pass off before the metal has set. 

Design of gates and casting temperature play 
a decisive réle in producing cylinders free from 
defects, and pressure tight. In the type illus- 
trated, top and bottom running is incorporated 
and many of the large ones have a suitable 
head cast above the bore. The runner basin is 
dried, reducing the risk of sand being washed 
in with the stream of metal. The in-gate on the 
bottom joint is placed to allow the metal to 
enter the mould tangentially on the bottom 
flange, and along with this there is an in-gate in 
the flange of the piston chamber or casing. 

The pencil runners are directly above the 


1 as Rusems ar 'X" 
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lowed is a 44-in. wall, built with half-bricks, 
with about 4 in. space for building between 
them. It is often found necessary to use, to 
some extent, the loam brick in this type of core, 
and cores have been swept with every alterna- 
tive brick made in loam, this depending on 
diameter, metal thickness, and design. The 
advantages obtained with the use of loam bricks 
are easier contraction and absorption of any 
dampness. For the larger cores, 9-in. brick is 
used for a few courses at the bottom as a pre- 
caution against the extra strain. 


Closing 


The moulds are closed and cast in one day; 
in the case of low-pressure cylinders, the casing 
core, with port cores and exhaust chamber, is 
built the previous afternoon. This section is 
now ready to take its position in the mould. 
Closing a job of this description is highly im- 
portant, and the chief points for success are 
to ensure that the mould and cores are properly 
dried, and that all loam stamps are thoroughly 
dried before the top part is put on. The impor- 
tance of these points cannot be over-emphasised, 
as castings of this sort can quite easily be 
scrapped in the machine shop due to the ap- 
pearance, after the first cut by the machining 
tool, of a group of small blowholes round an 
area not far from the position of the stamp. 

It can be seen that skin drying of loam 
stamps, or relying on the heat in the mould 
to do the drying, is simply courting disaster. 
Connecting and seaming up vents is another 
further important operation, as many a first- 
class casting has been rejected on account of 
a small blowhole appearing on some machined 
surface other than the barrel or slide valve face. 

The “ bottle-shaped” core on the drain boss 
is very often the source of this trouble, due to 





Fic. 13.—ANOTHER VIEW OF THE MARINE- 
ENGINE CYLINDER. 


barrel and all are ball-plugged along with the 
upright taking the bottom gates. Care is neces- 
sary that the drop runners have a clear passage 
down the barrel of the mould and spaced at 
suitable intervals, say, 9 in. apart and kept well 
clear of all port cores. When the basin is filled 
with metal, plugs over the down-gates are re- 
leased, and when it is estimated that the mould 
has been about a quarter filled, the plugs over 
the drop runners are lifted out. The casting 
temperature sought is about 1,280 deg. C. mini- 
mum and the speed of casting can be classified 
as fast. ~~ 

The analysis is as follows:~—T.C, 3.10; Si, 
1.4; Mn, 0.7; S, 0.08 max., and P, 0.3 per ¢ent. 


(To be continued.) 
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Scottish Foundrymen Review the 
Session’s Work 


The annual general meeting of the Scottish 
Branch of the Institute of British Foundrymen 
was held last month in Glasgow, at the Royal 
Technical College. Mr. Norman A. W. Erskine 
(Branch-President) was in the chair, and Mr. T. 
Makemson, General Secretary of the Institute, 
was present at the meeting. 

The hon. secretary’s report of the year’s acti- 
vities was presented by Mr. John Bell. Extracts 
are appended : — 

To many members the demands of wartime 
production have been so heavy and insistent that 
they have had little time, and possibly little in- 
clination, to move far from their firesides when 
the day’s work was done. As a result, and in 
common with most technical societies, the Insti- 
tute has suffered. In some cases it has been 
found necessary to suspend even the ordinary 
meetings of some societies, and the possibility of 
such a suspension was earnestly considered by 
the Branch Council early in September last. For- 
tunately, the Council decided to hold all its usual 
Branch meetings, and, while the attendances 
have been reduced, they have been sufficiently 
large to justify the decision that was made. 

In present circumstances there is always a 
tendency for members to lessen their loyalty to 
such organisations as the Institute, but the in- 
formation contained in this review of the ses- 
sion’s work will probably be found full of en- 
couragement to members and office-bearers alike, 
and probably not less to the General Council 
of the Institute. 


Membership Slightly Reduced 


Branch membership at 284 shows a slight 
reduction as compared with last year, but as 
there has been a recent pruning of dead wood, 
the reduction can hardly be considered as 
serious. The reduction actually numbers three. 
In the circumstances it can hardly be considered 
to be a serious reduction, although it is none 
the less regrettable. Wastage is always going 
on, but the number of removals from member- 
ship is only about two-thirds of last year’s 
figure. Fortunately, the additions, while not so 
great as the losses, are, nevertheless, greater than 
a year ago. 

In considering the problem of arrears, there 
is very little difference between the number of 
members who have not paid subscriptions for 
1940 and the number who a year ago had not 
paid for 1939. 

As usual, six ordinary meetings of the 
Branch will have been held during the session, 
including the annual business meeting on 
March 9. At the five meetings already held, the 
average attendance was 40, a decrease of 46 
when compared with the session 1938-39. The 
largest attendance was 51, of whom 43 were 
members and eight were visitors, while the 
smallest attendance was 31. 

These figures indicate the difficulty of the 
times through which the Branch is passing, and 
should it be decided to hold the ordinary meet- 
ings next year, it is hoped that as many mem- 
bers as possible will attend, and by their presence 
encourage both the office-bearers and the 
speakers who come to address the Branch. 

It is satisfactory to record that the Falkirk 
Section has held all its meetings throughout the 
Session, and for this the thanks of the members 
are given to the President, Mr. Donaldson, and 
his committee, including the honorary secretary 
of the Section, Mr. T. R. Goodwin. 

Few meetings of the Council have been held, 
but the appointment of an executive committee 
to deal with the ordinary routine work of the 
Council solved the problem of how to dispense 
with’ Council meetings during the black-out. 


Diploma Awards 

This year again two members of the Scottish 
Branch have been awarded diplomas of the 
Institute, and to the members concerned, Mr. 
W. W. Braidwood and Mr. John Dearden, B.Sc., 
heartiest congratulations are extended. Mr. 
Dearden, who was on the staff of the L.M.S. 
Railway, has now been removed to Derby, and 
has transferred from the Branch, but the diploma 
for the Paper he read at one of the meetings 
will serve to remind him of the time spent 
amongst the Scottish members and of his many 
well-wishers. 

The social side of the Branch has had to be 
abandoned on account of the abnormal condi- 
tions, and for the first time in many years there 
has neither been dinner, whist drive, excursion 
nor works visit. Whether it will be deemed 
possible to hold one or other of these functions 
in the near future remains to be considered. 
Should the Council decide in favour, it would be 
in the hope that the members would rally to 
their support. 


John Surtees Examination Results 


This year the John Surtees Memorial Exami- 
nations were due to be held in Scotland, and 
the Governors, after careful consideration, made 
the usual arrangements. The entry in both the 
Senior and Junior Competitions was disappoint- 
ing, when compared with previous years, but in 
the circumstances it was satisfactory that it was 
possible to hold them at all. The examiner, as 
on all previous occasions, was Mr. A. Campion, 
and his awards have been approved by the 
Governors. Accordingly the gold medal has 
been awarded to Mr. John Allan, and the silver 
medal to Mr. Christopher Kay, while supple- 
mentary prizes in the Junior Section have been 
given to Mr. Robert B. Jamieson and Mr. 
Archibald Mackintosh. It is noteworthy that 
Mr. John Allan, who has won the gold medal 
this year, was awarded the silver medal two 
years ago, and thus joins Mr. Robert Macnab 
in having won the dual award. It is good to 
know that the young men—and especially the 
young moulders—are taking such a keen interest 
in the technique of their work. 

Classes for patternmaking and _ foundry 
practice were instituted in Hamilton Technical 
School during the winter, and the services of the 
Council were called upon to assist in the 
preliminary arrangements. 

No report of the work of the session would 
be complete without a reference to the World 
Foundry Congress, which was held in London 
in June, 1939, and to the Post-Congress Tour 
which visited Scotland two weeks later. 

An Executive Committee of the Council. 
under the chairmanship of Mr. Daniel Sharpe, 
was entrusted with the arrangements for the time 
to be spent in Scotland, and by general consent 
of all who took part in the tour the arrange- 
ments were well conceived, and just as well 
carried out. The visitors saw the beauties of the 
Clyde estuary and of Scotland’s capital, while 
the hospitality of Glasgow Corporation was 
made manifest in a magnificent reception in the 
City Chambers offered to the overseas guests 
and to the local members. Several prominent 
foundries in Scotland were visited, and just 
before the departure of the delegates a farewell 
dinner was held, at which warm appreciation 
of the work of Mr. Sharpe and his committee 
was voiced, 

Mr. D. SHARPE, moving the adoption of the 
report and balance sheet, commented upon the 
satisfactory state of the finances of the Branch. 
Taking into account the conditions which had 
existed during the session, the members could 


AprIL 18, 194) 
congratulate themselves on having carrie 
through the normal programme of » ceting: 
although the attendances had natura: beep 
smaller on account of travelling and ot: er diff. 
culties. It was also satisfactory to find ‘hat the 
Falkirk Section had followed the «ranch; 
example and carried through a full pro: :amme 

Mr. J. AFFLECK, B.Sc., seconded the notion 
He added that he had always wondered wha 
could be done to reduce the difference etweep 
the number of members on the roll nd the 
number who attended meetings. He would ven 


much like to see the 20 per cent. who took par 
in the meetings considerably increased. 


The CHAIRMAN thanked all the members for 
their support during the session. 
Officers Re-elected 

The next item on the agenda was the 


election of officials for the next session, and 
the Chairman invited nominations. 

Mr. J. LONGDEN proposed that, in view of 
the fact that the President had not had the 
usual opportunities during the session, the 
present officers and council be elected for an- 
other year. The motion was agreed to 
unanimously. Thus the office bearers remain 
as:— 

President, Mr. N. A. W. Erskine. 
President, Mr. A. L. Mortimer. Jun. Vice- 
President, Mr. Tom Shanks. Members oj 
Council, Mr. John Cameron, jun., Mr. A. D. 
Kirby and Mr. James Robertson. Representa- 
tives to General Council, Dr. J. W. Donaldson, 
Mr. N. McManus, M.B.E., and Mr. Tom 
Shanks. Representatives to Technical Com- 
mittee, Mr. John Arnott, F.I.C., and Dr. J. W. 
Donaldson. Hon. Secretary, Mr. John Bell. 

The CHAIRMAN then. welcomed Mr. T. 
Makemson, the General Secretary of the Insti- 
tute, and called upon him to present the 
diplomas which the Institute had awarded to 
two of their members, Mr. Dearden and Mr. 
Braidwood, as mentioned in the foregoing 
report. The diplomas were handed to Mr. 
Braidwood and to Mr. McIntyre on behalf of 
Mr. Dearden. 

The CHAIRMAN then announced that this year 
was the turn of the Scottish Branch to hold the 
John Surtees Memorial Competitions and Mr. 
Makemson had consented to present the medals 
and prizes. 

In the senior competition the gold medal 
had been awarded to Mr. John Allan, who was 
the winner of the silver medal in the previous 
competition.. 

Mr. MAKEMSON, in handing the medal to Mr. 
Allan, congratulated him upon his success and 
said that the recipient was a young man who 
was doing remarkably well. The medal was 
intended to be an encouragement for the work 
he was doing, and a stimulus to his future 
efforts. 

In the junior section the silver medal was 
awarded to Mr. Christopher Kay and in handing 
it to him Mr. Makemson remarked that he 
hoped that Mr. Kay would follow the example 
of Mr. Allan and that the winning of the silver 
medal would be an encouragement. 

The first prize was awarded to Mr. Robert 
B. Jamieson. 

The PRESIDENT thanked Mr. Makemson for 
coming to the meeting and making the presenta- 
tions, and for the advice which he had offered 
to the recipients. 

Mr. MAKEMSON thanked the President for the 
welcome accorded to him. They were meeting 
under abnormal conditions, and there had been 
no dinner this session, so he had been unable 
to make that excuse for his visit. Neverileless, 
he was very pleased to have the opportunity of 


Sen. Vice- 


seeing old friends. He wished to congr=tulate 
the Branch on the way they were carrying On 
during the trying period of war. He found that 


the majority of Branches were carrying OM, 
although one or two of the smaller Branches 


(Continued on page 300.) 
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The Merchandising of Castings 


By R. B. TEMPLETON 


(Continued from page 272.) 


What of the foundry that has something a 
little different to sell and wishes to convince the 
engineer of the merits of its particular castings? 
it believes it has a product to offer which will 
be an improvement on what the engineer is 
using and which will give him better service 
results. The salesman must, therefore, be pre- 
pared to talk to him in his language on the 
various physical properties of the materials 
offered. He must have a knowledge of the 
properties of the materials with which he is in 
competition, and Fig. 1 shows the various 
physical properties of mild steel, cast steel, 
malleable iron, high-tensile cast iron and 
ordinary cast iron. 

The specification for cast iron known as 
BS.S. 321 has been in use for many 
years, and it should be noted that owing 
to the vast improvement in cast irons in 
recent years a further specification has recently 
been drawn up, known as B.S.S. 786. This lat- 
ter specification embraces the range of cast irons 
covered by B.S.S. 321, but goes further and sets 
out figures for the high-tensile irons now being 
made, and while Specification 321 has not been 
cancelled, No. 786 covers the requirements of 
the engineering industry in general. 

There is no mention of analysis or composi- 
tion in B.S.S. 786, and with this the author en- 
tirely agrees. How often does one receive an 
inquiry with a specification as follows? :—T.C, 
2.9 to 3.5; Si, 1.5 to 2.5; Mn, 0.6 to 1.2; S,°0.2 
(max.); and P, 1.0 per cent. (max.). This analy- 
sis means nothing at all, and any foundry hav- 
ing some form of metallurgical control could 
produce a series of irons having tensile strengths 
of 25 tons down to 12 tons per sq. in. and still 
be within the limit of this composition. 

A gruesome human analogy may be in- 
stanced: Supposing for a moment the Chairman 
was a corpse laid out on a table! On one side 
of him is the body of an undersized little man 
who sells newspapers. On the other side is 
Joe Louis or some other perfect physical speci- 
men. A post-mortem would show that the three 
bodies had very similar quantities of hydro- 
carbon, calcium salts, iron salts, etc., but those 
analyses would be no indication of the varia- 
tion in personality, intellect, strength, fibre and 
muscle which had existed in those three persons 
and would give no indication of the character- 
istics which make one man a noted newspaper 
proprietor, another a seller of newspapers, and 
the third a perfect punching machine. 

Therefore, it is clear that a foundry does not 
sell a composition or analysis, but a structure 
having certain physical properties which one 
may or may not be able to guarantee. If one 













claims to have something better than the next 
fellow. one should be able to guarantee these 
physica! properties. 

Referring to Fig. 1 and the various materials 
shown therein, all these materials have in their 
microstructures similar constituents in varying 
amounts. These constituents are sorbite, pear- 
lite, ferrite, cementite, phosphide and graphite, 
and by volume there can be present from nil to 
93 per cent. of ferrite or sorbite or pearlite, 
from to 15 per cent. phosphide and up to 
12 per cent. of graphite. 

The physical properties of a structure result- 
ing from the mechanical mixture of these con- 
Stituen‘; are a reflection of the extent to which 
the undesirable constituents have been elimi- 
nated. or their distribution controlled. 

l vrite has a tensile strength of 26 tons per 
sq and elongation of 40 per cent. 


Pearlite has a tensile strength of 60 tons 
per sq. in. and elongation of 20 per cent. 

Sorbite has a tensile strength of 80 tons per 
sq. in. and elongation of 15 per cent. 

Cementite has a tensile strength of 3 tons 
per sq. in. and elongation nil. 


Phosphide has a tensile strength of nil tons 
and elongation “ brittle.” 


Graphite has a tensile strength of nil and 
elongation nil. 
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which the designer will be able to select the most 
suitable one for his job in the same way as he 
selects a steel. 

In order to determine the properties of cast 
irons and how they will behave in service, the 
engineer has set up certain control tests which 
check up the products of the founder, but such 
tests are not conclusive, and the only reliable 
test is the service life of the material, but this 
course is generally quite impracticable. One 
can, of course, test a valve body or similar cast- 
ing under a hydraulic pressure higher than its 
working pressure, and this test gives the designer 
all the information he needs on that particular 
application. 

For many years the transverse test was the 
only one in use, and the result is now expressed 
as the modulus of rupture. It consists of a load 
applied at the middle of a bar supported at both 
ends. For simplicity a general formula has 
been worked out for various diameters of bars 
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Fic. 1.—STRUCTURE AND PROPERTIES OF GREY CAST IRON, HiIGH-Duty IRON, MALLEABLE IRON, 
ROLLED MILD STEEL AND CAST STEEL. 


It will be obvious that graphite, phosphide and 
cementite are the constituents to be kept as low 
as possible, and where they cannot be elimi- 
nated, their distribution should be arranged so 
that they have the least harmful effects. 


Tests Related to Selling 
The various engineering institutions are now 
collaborating with the research associations with 
a view to compiling a range of cast irons from 


and mid-span loadings, and these constants are 
multiplied by the actual breaking load of the 
bar under test to arrive at the modulus of 
rupture. This test is not conclusive or accurate, 
as tests are generally taken on unmachined bars 
where surface defects may have a great influence 
on the result, so while a high modulus of rupture 
result would indicate a good-quality iron a low 
modulus result does not always indicate a poor 


material. 
D 
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The tensile test has become a more popular 
test as it is quick and reliable, and the modern 
testing machine gives results which are a 
reasonably accurate guide to this property of 
the material. 

Brinell Test—The 10-mm. ball is the most 
suitable for cast irons, and the types which use 
diamond point or small impression indicators 
should be avoided, except possibly in the case 
of high-duty irons or chilled irons. There is 
no true relation between the hardness figures of 
cast irons and their tensile strength as there is 
in the case of the hardness and tensile figures 
of steels. One sometimes hears of engineers 
using the hardness figures of a cast iron to 
arrive at its tensile strength, which is quite 
incorrect. 


Compression tests are not usually called for, 
but the compression strength of cast iron is 
normally four times its tensile value. 

Shear tests are not usual in this country to 
any extent, but in France this test is used and 
specified. 

Impact Test.—The standard single-impact 
Izod machine which uses a 10-mm. square bar or 
0.45-in. dia. notched test-piece subjected to a 
blow of 100 ft.-Ibs. is quite suitable for steels, but 
on cast iron, owing to its comparative brittle- 
ness, it is impossible to obtain accurate test 
results with this machine. A_ single-impact 
machine of lower rating has recently been made 
by the B.C.IL.R.A., using a larger unnotched 
test-piece, and this is capable of measuring the 
impact values of different classes of cast irons. 
The results obtained by this machine show that 
values from 5 to 20 ft.-lbs. can be obtained. 
These results must not be confused with those 
obtained on the standard-sized machine, but they 
are accurate as a comparison between, for 
instance, a common grey iron and a high-duty 
cast iron. Other impact tests for cast iron are 
the Charpy, a single-impact test, and the Stanton 
and others which are repeated-impact tests. 

Transverse tests also are to some extent a 
measure of impact strength or toughness, but 
up to the present time there is no recognised im- 
pact test which can be specified, and it is sug- 
gested that if the engineer insists on this infor- 
mation the foundries should offer to supply him 
with a casting and let him give it a crack or 
two with a hammer, and he will be able to 
judge its toughness or conversely its brittleness. 
There is no sharp line between these two pro- 
perties, but there is a gradual merging from one 
into the other. Glass, porcelain, concrete, etc.. 
are true brittle materials; their stress-strain line 
is straight and there is no plastic deformation, 
but in cast iron there is a degree of plasticity 
which gives the stress-strain line a slight curve. 

Fatigue—Foundrymen will often be asked for 
the fatigue strength of their product. This is 
also called the endurance limit and is the ability 
to withstand alternating, tension, bending and 
torsional stresses. This is an important pro- 
perty to the engineer, as a considerable number 
of the components which he has to design are 
subjected to fatigue stresses in service. Gough 
has described fatigue as a plastic slip within a 
crystal grain of metal which develops into a 
crack under stress. This can happen to a frame 
or base of a machine which is out of alignment, 
or to any moving part. 

The endurance limit of ordinary cast iron is 
about 60 per cent. of its tensile strength; in a 
high-duty cast iron it is 50 per cent., and in a 
mild steel it is 40 per cent. of the tensile 
strength. Recent research at the N.P.L. showed 
that a brittle cast iron had the remarkable ratio 
of unity, i.e., its tensile was 12 tons per sq. in. 
and its endurance limit was 12 tons per sq. in. 

The Wohler is the usuai test for fatigue 
strength and consists of a bar loaded at one end 
and rotated. This sets up in the test-piece alter- 
nate tensile and compressive stresses. A number 
of test-bars broken over a series of gradually 
reduced stresses will give a figure at which a 
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bar will withstand a loading for an infinite 
number of times without fracture, and that is 
the “endurance limit” of the material. 
Modulus of Elasticity—The engineer con- 
siders this is a most important property, as it is 
the measure of stiffness or rigidity of a material 
under load and refers particularly to a material 
being under bending, tension or compression 
loadings. If a bar of steel is loaded it will de- 
form, stretch or compress, and if loaded twice 
as much it will deform twice as much as long 
as the material remains elastic. The modulus of 
elasticity, or E. value as it is usually denoted, 
is as follows:—Steel, 29,000,000 Ibs. per sq. 
in.; high-duty cast iron, 20,000,000 Ibs. per sq. 
in.; and ordinary cast iron, 10,000,000 Ibs. per 
sq. in. This means that the cast-iron beam 
will deflect three times as much as a steel beam 
of the same section under similar loadings. E. 
modulus values must be determined in a scien- 





Mild steel. 
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frames, machine-tool bodies and all mai: ner of 
moving components. 

Notch sensitivity and crackless plastic iy are 
more or less similar terms. They micht be 
described as freedom from tenderness 01 ing to 
a sharp fillet, an oil groove or a keyway, which 
are the notches usually encountered in er zineer. 
ing design. A mild steel might easily have jts 
fatigue strength reduced by half due io the 
effect of a notch, but a cast iron is «f{fected 
to a much smaller degree because, owing to 
the graphite in its structure, it is already » fully. 
notched material. This property can be best 
pictured by filing or cutting a small notch in 
a piece of steel and a similar one in a piece of 
cast iron. A smart tap will fracture the stee! 
but will not do so to the cast iron. 

The following is an example of what these 
properties related to three materials mean to 
the engineer : — 




















| High-duty cast iron. 3rey cast iron. 
| Per cent. Tons/sq. in. Per cent. Tons/sq. in. Per cent. Tons./sq. in. 
Tensile strength — 30 — 24 —_ 15 
Ratio are ie a 45 — 55 — 70 
Fatigue strength fi + — 13.5 _ 13.2 — 10.5 
Loss due to notch effect ..| 30 — 20 _ 10 _ 
Relative value — 9.5 _— 10.5 9.4 


tific manner and cannot be arrived at by measur- 
ing the deflection on fracture of a standard 
transverse test-bar. Data based on these latter 
tests are misleading, and would not be accepted 
by the engineer; in fact, it is important, when 
talking of the modulus E. values of an iron, to 
be sure that it has been correctly determined. 


Compression Strength 
This is an important property as the majority 
of components in any machine are under com- 
pression stresses. This property in cast iron 
does not bear any relation to tensile or trans- 
verse but is generally three to four times the 
tensile strength. 


Yield Point 

This is a point at which the line of propor- 
tionality ends. Steels have a long plastic range 
between the yield point and ultimate fracture. 
The yield point of mild steel and high-duty cast 
iron is about 18 to 20 tons per sq. in. Those 
metals begin to fail very rapidly above the yield 
point and distortion then takes place to such 
an extent that the casting is unfit for service. 
In cast iron the yield point is practically the 
same as the ultimate strength. 

High-duty cast irons show some plastic de- 
formation, but a soft grey iron has none and its 
stress-strain curve is a parabola from the be- 
ginning. Engineers usually take the yield point 
of steel as 50 per cent. of its tensile, which is 
quite satisfactory as long as the castings have 
been correctly heat-treated. A steel tensile bar 
will start to show a reduction in area at about 
50 per cent. of the tensile load, but a high-duty 
cast iron does not yield until a load of 80 per 
cent. of its tensile strength has been applied. A 
high-duty cast iron has, therefore, a relatively 
higher yield point than cast steel. 

During the last ten years the foundry industry 
has improved its technique and quality enor- 
mously. It now uses such terms as “ damping 
capacity,” “notch sensitivity” and “ crackless 
plasticity” as quite normal and everyday talk- 
ing points, and it is easy to imagine the iron- 
founder of 25 years ago being very caustic 
about “such high-sounding nonsense,” but 
nevertheless these properties do exist. 

Damping capacity is the ability of a material 
to absorb or dissipate vibrational energy and 
any material having a high damping capacity, 
especially near its endurance limit, and able to 
reduce the building up of high stresses due to 
vibration, has a property which is very valuable 
to the engineer in such applications as engine 


The success of any component is its ability to 
operate in service continuously without failure, 
and the strengths shown in the last line of the 
table are the relative values of the material 
in the actual forgings or castings in service appli- 
cations where they are subjected to fatigue 
stresses which include, as they must do, the 
effect of stress concentration due to oil channels, 
keyways, sharp angles, etc. 


Machinability 


It would appear that the production engineer 
has been forgotten. His reaction to a material 
is based on his ability to work and machine it 
into the form he requires with the lowest cost, 
lowest waste of material and facility of machin- 
ing. What breaks his heart is that, after spend- 
ing days machining a casting, he runs into 
porosity during the final cut and all his work 
is wasted. The salesman has nothing to do 
with this and is not to blame, but he can smooth 
things over to some extent and give his foundry 
management such a roasting that they will 
tighten up their production, and particularly 
their inspection department. 

To digress for a moment, it is in the author's 
opinion far better to scrap two castings in the 
foundry than to send one which is doubtful to 
a customer. Once a production engineer feels 
that he can rely on his scrap due to faulty cast- 
ings never exceeding 14 per cent., the foundry 
will not have any difficulty in getting a profit- 
able price for its castings; in fact, the castings 
will sell themselves. The production engineer 
will want the foundry to work to close toler- 
ances in order to cut down his machining times. 
and this can be done with proper patterns and 
moulding equipment. He will require castings 
which machine easily, and do not smash his 
tools, and this can be done with correct super- 
vision in the foundry. 

It is profitable to take a photograph of some 
small repetition castings which the foundry 's 
making and show this to the production engl 
neer as an example of uniformity and accuracy 
of shape, easy jigging facilities and minimum 
machining allowances. These properties will 
appeal to him more than anything. A photo- 
graph album is one of the surest and most con- 
vincing things available to clinch an order. -! 
the buyer is satisfied with what he is using, tS 
unlikely that he will ask for help, but if he 
does ask, then he is obviously dissatisfied on 
some grounds with his present supply. If a 
salesman can show the buyer a photograph of 
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, similar job which is successful, he should have 
n0 difficulty in getting a trial order, and if he 
does get a trial, he should try to find out where 
the other supplier’s castings were unsatisfactory 
and warn his own foundry of the danger. 


Selling Points 
The following are a few of the causes of sell- 
ing castings profitably and unprofitably : — 

(1) Give the castings some distinctive quali- 
ties which will command attention. 

(2) Sell service and foundry organisation 
with the products and approach the buyer 
with the idea that the foundry is trying to help 
him. 

(3) Compile and classify a list of users. 

(4) Co-operate with other foundries as much 
as possible. They may have facilities for 
making a special casting more successfully, 
and let them do it even if it means loss of 
business. 

(5) Get orders for the types of castings 
which suit the foundry best. 

(6) Do not accept orders which the foundry 
is not equipped to make. There is no quicker 
way to lose money than by taking on jobs 
which the foundry is not fitted to tackle. 

(7) Do not sell without some knowledge of 
what the service requirements are. 

(8) Do not sell against price without proper 
representation. 

(9) Do not attempt to sell castings for a 
job when other material is better suited. 

(10) Do not oversell the product, but put 
the correct amount of enthusiasm and aggres- 
siveness into sales efforts. « 

(11) Selling is a matter of confidence; create 
confidence and the buyer will go a long way 
with the salesman. Every buyer has a 
dominant motive for buying, and it is for you 
to find out which motive is uppermost in his 
mind and base the attack accordingly. 


Post-War Advice 


The author does not propose to attempt to 
forecast the future for the foundry industry, but 
one hears on all sides the view that after the 
present war is over and a return is made to 
real business, there is bound to be a terrible 
slump with an orgy of price-cutting and inten- 
sive competition. A personal view is that there 
will be some recession in trade, but that it will 
not be so terrible as some people imagine. Per- 
haps this is merely wishful thinking, and 
although the author believes in being polite to 
the devil, he does not believe in saying “ Good 
morning” to him before he has met him. 

If the industry is to avoid the worst effects of 
a possible slump, and it is to survive in busi- 
hess, it must abandon such defensive measures 
as cutting expenses as the panacea for its mis- 
fortune. It must assume the offensive and spend 
prudently and generously. The industry can 
overcome losses for a time by saving and cut- 
ting down expenses, but it cannot work itself out 
of a loss by these methods alone. If a period 
of depression arrives, the industry must endea- 
vour te sell itself out of it by creating and 
obtaining an adequate volume of business, and 
it will then be the time for the salesmen to show 
their real mettle. 











U.S. Stecl Corporation 


_ The United States Steel Corporation has declared 
a dividend of $1 per common share (of no par 
value). This is the first distribution on the common 
Stock sicce the $1 per share paid for 1937, prior 
L which no dividend had been paid since 1931. 
ast y gross receipts of the Corporation and 
subsid companies were $904,152,000; net oper- 
ating income, $59,953,000; net income, $41,120,000; 
Surplus ‘or year, $15,900,000; and preferred divi- 
Th 5,220,000. Net income, which equalled 
an common share, compared with a net loss 


000 for 1938. 
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Slag Control in the Open 
Hearth 
HOWE MEMORIAL LECTURE 


The Seventeenth Howe Memorial Lecture was 
delivered recently by Dr. C. H. HERTYy to the 
American Institute of Mining and Metallurgical 
Engineers, and was devoted to a consideration 
of slag control in the open hearth. 

The speaker pointed out that occasionally a 
certain open-hearth furnace in a group will 
become, for some unknown -reason, an_ indi- 
vidualist with respect to FeO content, refusing 
to go along with other furnaces in the plant, 
yet all are on the same slag-control schedule. 
Surveys on this situation, according to Dr. 
Herty, give definite proof that a furnace char- 
acteristic is controlling the type of slag pro- 
duced; also that a proper diet for that specific 
furnace could make it fall in line with its sister 
units. 

In considering any method of control, said the 
author, it is necessary to view critically costs 
involved and to balance these against gains; 
such costs include equipment and personnel. 
While the basicity of the slag is of great im- 
portance in the elimination of phosphorus and 
sulphur, next to nothing is known about this 
important factor. Use of the lime-silica ratio is 
frequent, but no one as yet has actually deter- 
mined how much active lime there is in an open- 
hearth slag. Until such studies are made, the 
important reactions in the basic open-hearth 
process must still be considered to be applied 
by empirical methods. 


Influence of Variables 


Variables affecting the sulphur, phosphorus 
and oxygen contents of the metal were sum- 
marised as follow:— 

Sulphur in the metal is lowered by increased 
basicity, fluidity and agitation of the slag and 
by high temperature. High iron oxide and in- 
creased sulphur in the charge (including sulphur 
absorbed from the fuel) make the attainment of 
a low sulphur more difficult. Phosphorus in 
the metal is lowered by increased basicity and 
fluidity of the slag, a high FeO content of the 
slag and by low temperatures. High phosphorus 
in the charge is an adverse factor to the pro- 
duction of low-phosphorus steel. Oxygen con- 
tent before deoxidation is controlled by the 
carbon in the metal and the FeO content of the 
slag. Above about 0.10 per cent. carbon, the 
slag is of minor importance, but as the carbon 
falls below 0.10 per cent. it becomes more so. 

Choice of raw materials entering the blast 
furnace, affecting the composition of the iron, 
has a definite effect on the slags produced in 
the open hearth and constitutes the first step in 
control of open-hearth slag. Uniform quality 
and analysis of pig-iron are outstanding assets 
to the open hearth from the standpoint of 
slags, but the analysis chosen by the blast furnace 
may not be the one which is the best suited for 
overall costs. 

Ultimate objectives of slag contro] should be 
to produce a slag in the furnace which will 
eliminate phosphorus and sulphur to the desired 
extent without excessive use of lime or excessive 
loss of iron as oxide; to conserve as far as 
possible both lime and deoxidisers; to prevent 
wastage of iron in the slag on grades which do 
not have strict phosphorus requirements, and 
to minimise the melting period through use of 
as little limestone in the charge as possible. 
Another objective is to standardise the condi- 
tions of oxidation so that the deoxidising addi- 
tions will unfailingly produce the desired type 
of ingot. 

As the melting of the heat proceeds and lime 
begins to show in the slag, the true characteristics 
to the charge begin to be seen. Indications which 
serve to give a good approximation of the slag 
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composition, according to Dr. Herty, include 
the trained eye of the melter and rapid methods 
of chemical analysis now available so that the 
total iron (usually expressed in FeO) may be 
returned from the laboratory in about 10 min. 
from the time the sample is taken. A somewhat 
longer period may be required for silicon 
analysis. 

Both of these analyses can be of great aid 
if taken at the proper times. There is a con- 
siderable deviation from this line in practice, 
said the author, but the definite trend indicates 
how useful an analysis may be in approxi- 
mating the silica content of the slag. There 
are also numerous physical characteristics of the 
slag which reflect composition with varying 
degrees of accuracy. Some are immediately 
apparent to anyone who has carefully watched a 
heat of basic steel. Two in particular have 
been widely used since the earliest days of steel 
melting by furnace operators, namely the con- 
sistency of the slag and the slag colour remain- 
ing on the test spoon after the withdrawal of 
steel samples from the furnace. 

Tests have been developed which will give 
better approximation of composition, and are 
notably useful when a melter has under his 
guidance too many furnaces to allow exclusive 
attention to any one heat, especially during the 
early periods of the heat. 


Measuring Slag Viscosity 


Colour of slag when cooled in water is also 
a guide to its approximate composition, and 
colour has one definite advantage in that a re- 
view of any period of heat may be made if 
samples have been taken over that period. 
Appearance of the surface texture of slag cakes 
poured into standard moulds is an interesting 
and, in many plants, a useful guide. Still 
another useful characteristic is slag viscosity, 
long utilised by acid open-hearth melters. For 
basic slags viscosity usually is determined by 
the flow of slag in a tube developed by the 
Metallurgical Advisory Board at Pittsburgh. In 
this method the length of flow actually measures 
a combination of slag fluidity, the reciprocal of 
viscosity and melting point. 

In recent years, concluded the author, much 
thought has been given to the measurement 
of slag compositions by quick methods, 
including magnetic characteristics, density, elec- 
trical conductivity measurements and the use of 
the petrographic microscope, but none of these 
has yet reached a point where it has been put 
into practice as a control method. 





Founders’ Forum 


QO.—We have to produce some large bronze 
plates approximately 8 ft. by 3 ft. by % in. thick, 
which must have one face polished and free 
from all defects. What moulding methods are 
recommended? 


A.—These plates should be made horizontal 
in dry sand with the polished face cast down. 
They should be run from a series of in-gates 
along each side of the plate leading from two 





RISERS 


RUNNING LARGE 


METHOD OF 
BRONZE PLATES. 


down-runners with large pouring basins as shown 
in the sketch. At least 8 ingates down each side 
will be required. Risers should be distributed 
liberally over the surface of the plate, and the 
top part extremely well-vented to ensure escape 
of gases. 
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American Society for Testing Materials 


COMMITTEE WEEK 


Some 110 meetings of various committees of 
the American Society for Testing Materials were 
held in Detroit last month, during what has 
come to be known as A.S.T.M. Committee Week. 
The total registration for these meetings was 
460. All of the meetings were well attended, 
and the committee announcements of their re- 
spective sessions indicate numerous accomplish- 
ments in both standardisation and research. The 
following notes relate to activities of interest to 
our readers. 


New Materials in Transportation 


Two sessions were devoted to a Symposium 
on New Materials in Transportation. A special 
programme committee, headed jointly by Mr. 
C. E. Heussner (materials engineer, Chrysler 
Corporation) and W. H. Graves (chief metal- 
lurgist, Packard Motor Car Company), 
arranged for seven technical Papers, which 
covered steels, rubber, road materials, fuels and 
lubricants. A dinner session featured an 
address on “The Antiquity of Things New in 
Transportation,” by Prof. J. S. Worley (Uni- 
versity of Michigan), who used as the basis of 
his talk illustrations from many of the books 
and published works of the nineteenth century 
and, in several cases, three or four hundred 
years ago. Many of these indicated that 
scientists of those days predicted pretty 
accurately many of the major developments in 
transportation—streamlining, use of gearing in 
transmitting power, spring suspension, etc. 

Considerable data were presented in a Paper 
on “ Exhaust-Valve Materials for Internal-Com- 
bustion Engines,” by S. D. Heron, O. E. 
Harder and R. M. Nestor, preceded by a 
review of some of the difficulties involved in 
test and research work. In laboratory testing 
of automobile valves, mechanical properties and 
burning resistance can in general be satisfactorily 
determined on the dynamometer, but this method 
has many pitfalls, including the general tendency 
to use over-accelerated test conditions. The 
methods may fail to produce conditions occur- 
ring in service, and difficulties arise in setting up 
criteria of failure. On the other hand, road 
testing is time-consuming and expensive, since 
it may take over 100,000 miles to burn the last 
of a set of mixed test and reference valves in a 
motor-car. In the case of aircraft engines, test- 
ing can usually be satisfactorily carried out in 
the laboratory. 

An extensive table listed some 32 alloys, 
giving chemical composition, followed by data 
on scaling and rusting properties, information 
on the corrosion of alloys by lead compounds 
(Calingaert test), and one table gives hardness 
data. The authors point out that the marten- 
sitic (pearlitic) steels have been and still are 
the most widely used for passenger motor-car 
purposes. Such steels are still reasonably ade- 
quate for the great majority of cars but slight 
increase of duty is likely to change this situation 
and make the use of austenitic steels more or 
less imperative. 

In connection with aircraft engines, austenitic 
steel is in practically universal use, alloy 15 with 
internal cooling and faced seats on the valves 
being the most widely employed. This alloy 
has 13 to 15 per cent. chromium, 13 to 15 
nickel, 1.75 to 3.0 tungsten, 0.50 max. molyb- 
denum, 0.40 to 0.50 carbon, 0.30 to 0.80 per 
cent. silicon, and the balance iron. Aircraft 
engine valves are frequently internally cooled 
and facing the seat of the valve with cobalt- 
chromium-tungsten alloy is widely practised. 

Chromium appears to be the outstanding use- 
ful element in exhaust valve alloys. Chromium- 
iron-carbon alloys, however, are lacking in hot 
strength and hot hardness and the addition of 
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an austenising element is necessary where these 
properties are of pronounced importance. 
Nickel is the most widely used austenising ele- 
ment at present. In the majority of valve steels 
relatively high carbon has been found to be 
advantageous in both martensitic and austenitic 
steels with respect to hot strength, hot hardness 
and wear resistance. For scaling resistance 
(burning), chromium appears to be the most 
important element. 

A publication containing the technical Papers 
presented at this symposium and the discussion 
of them will be issued by the A.S.T.M. in the 
next few months. 


Cast Iron 

As a result of work under way for some time 
Committee A-3 on Cast Iron, through the work 
of its Sub-committee I on Pig-iron, approved 
proposed new tentative specifications for pig- 
iron, but before they are presented to the 
Society the decision was reached at the com- 
mittee meeting to refer them for comment and 
criticism to a number of producers and con- 
sumers of this material. 

The group in charge of the specifications for 
automotive grey-iron castings (A 159-35 T) are 
developing changes to bring them in line with 
S.A.E. standards. It is expected that as revised 
the specifications will be recommended for adop- 
tion as formal A.S.T.M. standards. 

Also to be referred for adoption are the ten- 
tative specifications for lightweight and _thin- 
sectioned grey-iron castings (A 190-36 T), and 
cast-iron pipe and special castings (A 44-39 T). 
The existing revisions in the standard specifica- 
tions for grey-iron castings for valves, flanges, 
and pipe fittings (A 126-30) are also to be 
referred to ballot for adoption, these latter 
involving the inclusion of a high-test cast iron 
with a tensile strength of 15 tons per sq. in., 
transverse strength load at centre 4,000 Ibs. 
min., and the deflection in centre 0.12 in. min. 


Malleable-Iron Castings 


Pearlitic malleable iron and welding of malle- 
able-iron castings were the principal subjects 
which came up for discussion at the meeting of 
Committee A-7 on Malleable-Iron Castings. 

Sub-committee VI on Pearlitic and Alloy 
Malleable Iron, through its chairman, Mr. C. F. 
Lauenstein (chief metallurgist, Link-Belt Com- 
pany), reported that Dr. Lorig, of Battelle 
Memorial Institute, is collecting data on pearlitic 
malleable irons, and that these will be presented 
in the form of a Paper at the annual meeting of 
the Society in Atlantic City, June 24 to 28. 
There should be particular interest in this Paper, 
as there is need for more information on the 
pearlitic malleables, and their use is expanding 
rapidly. It is thought that when sufficient 
information is available the tentative specifica- 
tions for pearlitic malleable-iron castings 
(A220-39T), which were issued by the A.S.T.M. 
last year, may be revised so as to give more 
specific limitations. 

The sub-committee in charge of the com- 
mittee’s work on welding malleable castings, 
headed by Mr. W. E. Jones (chief metallurgist, 
Stockham Pipe & Fittings Company), reported 
that information is being collected from all avail- 
able sources on welding of malleable iron, and 
that it plans to prepare test-bars which will be 
welded by different processes. It is expected 
that preliminary information resulting from this 
work will be available at the annual meeting. 


Iron-Chromium, Iron-Chromium-Nickel and 
Related Alloys 

A major activity of Committee A-10 on Iron- 

Chromium, Iron-Chromium-Nickel and Related 

Alloys has been its compiling of authoritative 
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data on mechanical, physical and chemica 
properties of a large number of alloy; falling 
under the jurisdiction of the committe, |; 
was reported at the meeting that the compilation 
of data was nearing completion, and wou'd prob. 
ably be published during the coming ye:r. This 
work has been in the charge of Sub-com nittee | 
on Classification of Data, with Mr. E. >. Cone 
(Editor, “ Metals and Alloys”) as c! :irman, 
and Mr. Russell Franks (Union Cartide and 
Carbon Research Laboratories, Inc.) 2: secre. 
tary. The former compilation of data sponsored 
by Committee A-10 entitled “Tasies op 
Chemical Compositions, Physica! and 
Mechanical Properties and Corrosion-?.esistant 
Properties of Corrosion-Resistant and Heat. 
Resistant Alloys ” was widely distributed because 
of the convenience and usefulness of the 
information provided. 


One of the problems of the committee involves 
the development of a method of corrosion test. 
ing. Survey of the available information js 
under way on boiling-liquid tests, so that 4 
satisfactory standardised procedure can be re. 
commended. It is possible that the committee 
may arrange to hold a round-table discussion on 
some phases of the corrosion testing of iron- 
chromium-nickel alloys under the jurisdiction of 
the committee. 

In its 1939 Report the committee included an 
extensive report on the metallographic examina- 
tion of two heats of austenitic 18 per cent. 
chromium, 8 per cent. nickel steels which co- 
operating laboratories studied to determine the 
nature of the material that is precipitated at the 
grain boundariesewhen an austenitic steel is given 
a heat-treatment that renders it susceptible to 
intergranular corrosion. During the coming 
year the committee will continue its studies and 
attempt to correlate data concerning the 
corrosion behaviour of the alloys investigated. 


The welding of stainless steels is a pertinent 
subject, which the committee is following, and 
consideration is being given to co-operating with 
the Welding Research Committee of the Engin- 
eering Foundation on a code for welded struc- 
tures other than welded pressure vessels. 

In the field of specifications for castings, the 
sub-committee in charge is planning to expand 
its personnel to include other interests concerned 
with the chromium and nickel-chromium alloy 
castings under its jurisdiction. This committee 
plans to develop any desirable or suggested re- 
visions in the present specifications by means 
of a questionnaire circulated during the coming 
year. (In 1939 nine casting specifications cover- 
ing various compositions were consolidated into 
four specifications carrying the designations 
A198, A221, A222, and A223.) 


Corrosion of Non-Ferrous Metals and Alloys 


Committee B-3 on Corrosion of Non-Ferrous 
Metals and Alloys considered three subjects of 
current interest :—(1) New series of tests involv- 
ing total immersion; (2) the preparation of 4 
standardised procedure for carrying out alternate 
immersion corrosion tests; and (3) the develop- 
ing of atmospheric corrosion tests on stainless 
steel in contact with other metals, an extension 
of the galvanic and electrolytic corrosion studies 
previously conducted by the committees. 

The total immersion tests to be carried out 
in five co-operating laboratories involve the use 
of three solutions, namely, normal sodium 
chloride brine, normal sulphuric acid, and nor 
mal sodium hydroxide, and the following 
metals: commercial copper (phosphorised), com- 
mercial aluminium, commercial nickel, chemical 
lead, commercial zinc, commercial zinc (high 
grade), commercial tin, red brass (85 Cu, }° 
Zn), and brass (70 Cu, 30.Zn). Tests are to be 
made in aerated and non-aerated solutions 4 
35 deg. C. One of the important reasons for 
the test is to determine the reproducib'lity ° 
results from the standardised procedure which 
will be used. 
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Various interests are using alternate immer- 
sion tests to determine the corrosion-resistant 
properties of various types of non-ferrous metals 
and alloys, and need for a standardised proce- 
dure has been brought forcibly to the attention 
of the committee. 

Very valuable results came from the com- 
mittee’s extensive long-time tests of couple com- 
binations of widely-used non-ferrous metals and 
alloys with test locations scattered throughout 
the country. The final results of these galvanic 
and electrolytic tests were issued by the com- 
mittee last year and appear in the 1939 A.S.T.M. 
Proceedings. At the next annual meeting of the 
Society, two technical Papers will be sponsored 
by the committee, one on “The Influence of 
Cathode Area and Circuit Resistance in Gal- 
vanic Corrosion,” by Mr. W. A. Wesley, and 
“Some Observations of the Potentials of Metals 
and Alloys in Sea Water,” by Mr. F. L. LaQue 
and Mr. G. L. Cox (all of the International 
Nickel Company). 


Light Metals and Alloys 

Committee B-7 and six of its sub-committees 
held well-attended meetings. One important 
action taken was the approval, subject to com- 
mittee letter ballot, of two new test methods 
for anodic coatings on aluminium, one covering 
a procedure for determining the scaling of the 
coating and the other for determining the weight 
of the oxide coating. These will be recom- 
mended to the Society for publication. 

A group of four Papers, comprising a Sympo- 
sium on Anodic Coatings, has also been 
arranged for the annual meeting, covering the 
following subjects :—‘* Anodic Coatings as Seen 
Through the Microscope,” by F. Keller (Alumi- 
nium Research Laboratories): “Thickness of 
Anodic Coatings on Aluminium,” by J. D. 
Edwards (Aluminium Research Laboratories); 
“ Abrasion Resistance of Anodic Coatings on 
Aluminium,” by H. G. Arlt (Bell Telephone 
Laboratories, Inc.); and “ Electrical Breakdown 
of Anodic Coatings on Aluminium,” by K. G. 
Compton (Bell Telephone Laboratories, Inc.). 

The several sub-committees responsible for the 
existing specifications covering aluminium and 
aluminium alloy ingots, castings, and wrought 
metals are planning to review them during the 
year, particularly with respect to provisions for 
testing these alloys. A sub-group has been 
appointed to investigate the effect of impurities 
on aluminium alloys. 

The sub-committee responsible for the mag- 
nesium-base alloys is planning to give considera- 
tion to protective coatings for magnesium alloy 
castings, forgings, sheets and other wrought 
products. 

There has been considerable discussion in the 
committee concerning a scheme for briefly de- 
signating and classifying the light metals and 
alloys. A special committee will be appointed 
to study the classification and designation of 
aluminium alloys, following which there may be 
a similar study of the magnesium-base alloys. 
Consideration is being given to the salt spray 
test procedure (B 117), also methods for deter- 
mining reflectivity, scratch resistance, and abra- 
sion resistance. 


Refractories 

One of a number of recommendations made 
by Committee C-8 on Refractories involves the 
specifications for ground fireclay (C 105), which 
are to be revised to provide that on the com- 
mercial grade 95 instead of 90 per cent. shall 
pass through a 20-mesh sieve, and there will 
be added also requirements for super-duty 
ground fireclay. Changes in the Specifications 
C 49-24 covering lime for silica brick manu- 
facture were proposed for submission to Com- 
mittee C-7 on Lime, the committee in charge of 
the specifications. 

During the past year the committee has been 
developing classifications of refractories, and 
new proposals will cover low-heat duty, inter- 
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mediate heat duty and high-heat duty fireclay 
and also classification requirements for insulat- 
ing firebrick. 

New definitions of abrasion, corrosion, ero- 
sion and slagging will be published in the com- 
mittee’s report to be presented at the annual 
meeting. Three existing tentative items are to 
be adopted as standard: Method of Panel Test 
for Resistance to Thermal and _ Structural 
Spalling of High-Heat Duty Fireclay Brick 
(C 107-36); Method of Shear Testing of Natural 
Building Stone (C 102-36); -and Tentative 
Method of Test for True Specific Gravity of 
Burned Refractory Materials (C 135-38 T). 

The Standard Methods of Chemical Analysis 
of Refractory Materials (C 18-39) cover ana- 
lytical procedures for a number of refractories 
including chrome ores and chrome brick. The 
latter are to be revised and brought up to date. 
The committee also considered the publication 
of its Manual on Refractory Materials, which 
will include in addition to all of the A.S.T.M. 
specifications and tests on refractories the in- 
dustrial surveys, and plans to recommend to 
the Society that this be issued in the autumn 
after the quarterly meeting of Committee C-8. 


Effect of Speed of Testing 


In connection with the revision of the 
Society’s Standard Methods of Tension Testing 
of Metallic Materials (E 8-36) which has been 
prepared for submission to the Society in June, 
the Section on Effect of Speed of Testing has 
made recommendations regarding the basic re- 
quirements for speed specifications. A _ state- 
ment from this standard follows :— 

“*(a) The speed at which a specimen is strained 
may have a marked effect on the values found 
for the tensile properties. Therefore, in speci- 
fications requiring definite values for the ten- 
sile properties, permissible limits for the speed 
of testing should be specified. By speed of 
testing is meant the rate of separation of the 
two ends of a measured gauge length of uni- 
form cross-section. This is a true measure of 
rate of increase of strain when expressed as the 
change per unit of gauge length and per unit 
of time. Convenient units are inches per inch 
per minute or per cent. per minute. In the 
range in which stress is proportional to strain, 
the rate of application of stress is proportional 
to the rate of strain. This permits the more 
convenient measure of rate of change of stress 
in pounds per square inch per minute which is 
proportional to the rate of strain in inches per 
inch per minute. It is recognised that rate of 
strain is not easily measured in commercial 
testing. If, however, speed of testing has an 
important influence upon tensile properties of a 
given material, it is the rate of strain which must 
be held within prescribed limits. 

““(b) The permissible range of speed should 
be chosen so that the variation in tensile pro- 
perties produced by this range of speed with 
exactly similar specimens from one lot of 
material will be of the same order as the 
probable variation between specimens from 
different lots of reputedly similar material. 

““(c) The change in tensile strength values pro- 
duced by a change in the rate of straining is 
usually considerably less than that observed for 
the yield strength. The range of permissible 
speeds is, therefore, wider.” 

This section has been sponsoring an investi- 
gation of the effects of speed on the results 
obtained in tension tests of metallic materials. 
In this investigation, which is being carried out 
at the University of Illinois by Mr. P. G. Jones 
under the direction of Prof. H. F. Moore, tests 
have been made on several materials, including 
steels, copper, brass, aluminium, magnesium 
and Monel Metal. Special equipment has been 
used in order to eliminate variables attributable 
to the characteristics of the machines used, the 
testing technique, and the personal equation. 
This method of attack has produced results of 
considerable fundamental importance. 
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Desulphurisation of 
Pig-lron 


RESULTS WITH CALCIUM CARBILE 


Some results of additional investigation of 
slag-metal reactions, important in the sm¢ iting 
of iron ores, is reported by the U.S. Bureau 
of Mines. Additional data are available on de- 
sulphurisation of pig-iron with calcium carbide, 
This process is unique, since, instead of the usual 
liquid-liquid reaction by which final desulphuri- 
sation is accomplished in the blast furnace, the 
process depends on the reaction between solid 
calcium carbide and liquid iron. Adequate dis- 
persion of the carbide is essential for its effi- 
cient utilisation. 

The major accomplishment of the current in- 
vestigation was the development of a mechanical 
dispersing unit for adding finely-ground calcium 
carbide to large quantities of molten cast iron. 
Through successful operation of this unit, the 
process has advanced from laboratory to pilot- 
plant stage. 

In co-operation with the St. Paul Foundry 
Company, St. Paul, Minn., 1-ton quantities of 
molten iron were desulphurised, and the metal 
was then used by the foundry in the production 
of grey-iron castings. The object of the investi- 
gation was primarily to determine how com- 
pletely the sulphur could be eliminated by this 
method of treatment. The results of these tests 
proved that the sulphur content of foundry iron 
can be reduced from about 0.09 to 0.01 per cent. 
by the addition of 15 Ibs. or less of calcium 
carbide per ton of metal. 


Particle Size and Efficiency of Sulphur Removal 


The amount of sulphur eliminated per unit of 
calcium carbide depends in part on the size of 
the carbide particles. Calcium carbide coarser 
than 48 mesh is not as efficient a desulphuriser 
as the finer material. On the other hand, minus 
200-mesh carbide is less efficient than the inter- 
mediate sizes. 

An important difference between desulphurisa- 
tion with the alkalis and with calcium carbide is 
the amount of sulphur that returns to the metal 
when the desulphurised metal is allowed to stand 
without being skimmed. The alkali slag must 
be separated from the metal at the correct time 
if maximum sulphur extraction is to be obtained. 
Calcium sulphide, which is formed when iron 
containing sulphur is treated with calcium car- 
bide, appears stable under the conditions of this 
treatment. 

Other desulphurisers which have been inves- 
tigated included calcium-lead and magnesium- 
lead alloys, magnesium metal, calcium boride, 
and a mixture of finely-ground calcium carbide 
and silicon. In view of the high cost and low 
efficiency of the metallic desulphurisers com- 
pared to calcium carbide, the tests were not con- 
tinued beyond the preliminary tests. Calcium 
boride and the carbide-silicon mixtures were too 
inactive at 1,400 deg. C. for use as rapid desul- 
phurisers.—‘‘ Iron Age.” 








U.K. Trade with the Balkans 


The Government has formed a special trading 
company, called the English Commercial Corpora 
tion, Limited, whose capital will be subscribed by 
the Treasury, to assist in the development of British 
trade with the Balkan countries. Lord Swinton 1s 
chairman of the new company, and the directors 
are Mr. A. Chester Beatty, Mr. G. St. Q. Beasley, 
Mr. C. P. Lister, Mr. G. A. McEwen, Mr. J. H. 


Hambro, and Mr. F. H. Nixon. For the present 


the company will be primarily concerned with trade 
with Bulgaria, Greece, Hungary, Rumania, Turkey 
and Yugoslavia. 
There is no question of supplanting the trading 
activities with the Balkans of firms in this country 
which already have commercial interests there. 
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Machine Tools 


WEAR RESISTANCE AND MACHINABILITY DISCUSSED 


When Mr. P. A. RUSSELL, B.Sc., addressed 
his fellow members of the East Midlands Branch 
of the Institute of British Foundrymen on the 
subject of “Cast Iron and Its Relation to 
Machine Tools” (see the JouRNAL for 
March 14 last), he was dealing with a phase of 
foundry work which has assumed outstanding 
importance to-day. Mr. R. H. BUCKLAND 
(Branch-President), who was in the chair, voiced 
the opinion of the members by saying that a 
good deal of information had been given in the 
Paper which should be very helpful to them 
in the future. 

Rigidity of Soft Irons 

Speaking of the application of soft grades of 
cast iron for machine tools, where rigidity was 
very necessary, Mr. Buckland believed that 
within limits the softer the grade, the more 
rigid the cast iron. He asked for Mr. Russell's 
confirmation of this point. He agreed with the 
remarks in the Paper about denseners, and 
asked for the composition of “ Silal.” 

Mr. RUSSELL said that a soft weak iron would 
absorb vibrations, and was not necessarily rigid. 
“ Silal ” was a heat-resisting cast iron with about 
5 per cent. silicon and 2.3 per cent. of carbon. 
It had to be made very carefully to secure the 
fine flake graphite. In spite of the presence of 
the high silicon, one obtained an_ easily 
machinable material, as it was devoid of 


pearlite. 
Factors in Machinability 

Mr. W. C. MARSHALL, who referred to 
machinability compared with microstructure, 
said it was usually assumed that pearlitic iron 
was the ideal iron from the point of view of 
both wear and strength. Recently he had 
examined two specimens, both of which would 
be described as pearlitic irons from the general 
structure. The major difference apart from the 
disposition of graphite was that one contained 
traces of free ferrite with the pearlite whilst 
the other contained free cementite in a similar 
matrix. Would Mr. Russell expect an appre- 
ciable difference in the machinability of these 
two irons? 

Although it was universally agreed that a low 
phosphorus content was desirable from the point 
of view of soundness, what was the effect on 
the hardness produced by the variations in 
phosphorus content usually experienced? A 
further question was a request for the author's 
experience as to appropriate methods for 
machining machine-tool castings. With medium- 
sized castings the old-fashioned planer machine 
appeared to be giving way to the planer-miller 
type. If this was the case on the castings re- 
ferred to, had Mr. Russell carried out any 
machinability tests with this type of cutter? It 
was believed that the Americans used this 
method of testing machinability, it being pos- 
sible to measure the torque on the cutting tool. 

Referring to the Shorter process of hardening 
wearing faces, Mr. Marshall asked for informa- 
tion as to the effective depth of hardness. He 
would also like to have a description of the 
microstructure at the hardened face. 

Mr. RUusSSELL referred to microstructure 
versus machinability, and said he had really 
given the Paper before its completion. Pearlite 
and graphite were the two controlling factors. 
Free cementite should be avoided as far as ever 
possible. As to phosphorus and its effect on 
machinability, he had had one or two discus- 
sions on that subject, and he repeated the re- 
marks of Mr. Beeny which had been previously 
quoted in the Paper. Mr. Russell personally 
felt that Mr. Beeny placed far too much stress 
on the tensile strength of the iron. 

He had not, he continued, thought about the 


idea of a planer-miller for measuring 


machinability, and it seemed to be worth fol- 
lowing up when opportunity arose. He was 
unable to give the absolute maximum depth of 
the penetration of hardness with the Shorter 
process. That, he thought, would depend very 
much on the type of casting, but he would say 
that 4 in. was quite a reasonable figure. 


Phosphorus and Wear Resistance 

Mr. H. L. SANDERS said one point not men- 
tioned in the Paper was the use of phosphorus 
in connection with wear resistance. It was 
generally admitted that phosphorus was helpful 
in that way, and where a high content would 
cause porosity, a medium content could be the 
useful compromise. 

He confirmed, from his own experience, the 
information on the Shorter process given by 
Mr. Russell and agreed that low nickel content 
(less than 1 per cent.) added very little to the 
ultimate hardness. It was an extremely promis- 
ing process on cast iron; unfortunately the cost 
was rather high. “Shorterised” lathe beds 
would be like chilled-surface beds and have to 
—* by grinding, scraping being impos- 
sible. 

He asked Mr. Russell as a leading authority 
on Ni-Tensyl, what amount of nickel he added; 
originally that was stated to be 14 per cent. 
Mr. Sanders also suggested that the author 
should have included information about hard 
spots and chilled corners, and how to avoid 
them. 

Mr. RUSSELL agreed that with the ordinary 
types of iron the presence of the phosphorus 
was desirable from the point of view of wear. 
It was interesting to learn that Mr. Sanders 
confirmed that small percentages of nickel were 
of no advantage for obtaining the necessary 
hardness when using the Shorter process. The 
cost of the process was a factor he had not 
yet studied much, but he could believe that it 
would be fairly costly. On the other hand, 
buyers of machine tools nowadays put such 
stress on accuracy that he believed it to be a 
case when cost became only a secondary con- 
sideration. The amount of nickel added was 
1 to 14 per cent. 

On the proposition of Mr. W. H. Smith. 
seconded by Mr. H. Beck, the lecturer was 
accorded a very hearty vote of thanks. 

Mr. T. Makemson (General Secretary of the 
Institute) was present at the meeting (which 
was held in the messroom of Ley’s Malleable 
Castings Company, Limited, Derby) and briefly 
addressed the members on the subject of the 
wartime activities of the Institute. 








Cobalt-Nickel-Silicon Systems 


A Paper on “The Cobalt-Nickel-Silicon 
System between 0 and 20 per cent. Silicon” by 
Mr. Arthur C. Forsyth and Mr. R. L. Dowdell 
published in a recent issue of “ Metals Tech- 
nology” gives a partial cobalt-nickel-silicon 
constitutional diagram below 19.2 per cent. sili- 
con in which the liquidus, solidus and solid 
transformations for the temperature ranges in- 
vestigated, are shown. It is also concluded that 
nickel and cobalt seem to replace each other in 
these alloys, producing only two phases in 
stable equilibrium. 

The following general observations were 
made during the investigation: The « solid solu- 
tion alloys are all capable of being wrought and 
may find industrial application. Their proper- 
ties are now being investigated; alloys above 
10 per cent. Si are brittle but have excellent 
corrosion resistance and have properties that 
are being exploited; alloys containing « are 
ferromagnetic. 
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Control of Chrome, Magne-ite 
and Wolfram 


The Minister of Supply has made the Co.:tro} of 
Chrome, Magnesite and Wolfram (No. 1) Order. 
The Order covers chromium and chromium com. 
pounds, defined as including any chemic:! com. 
pound of chromium and ore concentrates or rej. 
dues containing chromium; magnesite, defined as jp. 
cluding natural or manufactured magnesium oxides, 
hydroxides or carbonates and dolomite and any 
mixtures of any of the foregoing, with or without 
water; and wolfram, defined as including 
wolframite, scheelite and any other ore concentrate 
or residue containing tungsten. 

Under the Order the sale and purchase of these 
materials, wherever situated, will be regulated by 
a licensing scheme, but a direction issued at the 
same time under the Order exempts from the 
licensing provisions everything except chrome ore 
and concentrates, magnesite costing less than £25 
per ton delivered at consumers’ works, and wolfram. 

Power jis also taken to require anyone concerned 
in the handling or treatment of any of the materials 
referred to in the first paragraph to keep books 
and records and to produce them for inspection 
upon demand, and to furnish estimates, returns and 
other information as may be required. 

Mr. N. Isaacs, of the Ferro-Alloys section of the 
Iron and Steel Control, will act as Adviser to the 
new Control on wolfram. 

The Order came into force on April 15, except 
as regards wolfram, for which it came into force 
on April 8, on which date wolfram was removed 
from the ambit of the Iron and Steel Orders hy 
the Iron and Steel (No. 8) Order. 

Inquiries in regard to wolfram should be ad- 
dressed to the Iron and Steel Control, Steel House. 
Tothill Street, London, S.W.1, and for other pro- 
ducts to the Chrome Ore, Magnesite and Wolfram 
ae Broadway Court, Broadway, London. 

Copies of the Order may be obtained from H.M 
Stationery Office (price 1d.). 





Scottish Foundrymen Review the 
Session’s Work 
(Continued from page 292.) 


had found it necessary to modify their pro- 
grammes. He thought they were entitled to 
congratulate themselves because the Institute 
had continued, with little interruption, its 
major activities, while others could not do so. 
During last year the Institute had increased its 
membership, which indicated that it was playing 
its part in the present state of things. 

The Institute’s motto, “ Science Hand in Hand 
with Labour,” was thought by some people to 
indicate a political standing. This was an 
entirely mistaken notion. It simply implied that 
the job of the foundryman was to make cast- 
ings. The Institute was founded by technicians 
and was still controlled by them. Practical 
men were not only the moulders; a metallurgist 
might be a very practical man. Fortunately. 
sight had never been lost of that fact. John 
Surtees was an example of a practical man. 
He was a pioneer who had ideas of his own 
and was not afraid to put them into operation. 
Men like Surtees had built up the foundry in- 
dustry. The young foundryman of to-day had 
many advantages and many more aids than his 
forebears, and this imposed on the modern 
foundryman more subjects of which he had to 
keep abreast. It was necessary for young men 
nowadays to take the fullest advantage of all the 
aids to knowledge of their craft. 

Mr. Makemson concluded his remarks with 
the hope that the present year would see the 
end of the struggle and the beginning of peace 

The CHAIRMAN assured Mr. Makemson that 
the Scottish Branch members would do their 
best to maintain the standard of efficiency of 








the Branch and the status of the Institute during 
the coming year. F 
Mr. A. Marshall, of Paisley, was then calle 


upon to read a Paper on “The Produc‘ion of 
Some Engineering Castings,” the first alf ot 
which appears on page 289 of this issue 
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The firebricks supplied by 
General Refractories Ltd. 
can be relied upon to give 
complete _ satisfaction. 
Brands of firebricks are 
manufactured to meet 
every requirement and the 
utmost care is taken in the 
production of both standard 
sizes and special shapes, 
so that they are always 
of the same high quality. 
Due to the fact that our 
works are situated at points 
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throughout the country, it 
is often found that delivery 
can be given from a works 
close to your own vicinity 
and, therefore, railway 
rates are reduced to a 
minimum-—a very im- 
portant consideration. Our 
Technical Staff is at your 
service for advice on any 
problem regarding the 
selection of the correct 
grade of firebricks to meet 
your exact needs. 


Write NOW for full particulars 


GENERAL REFRACTORIES LIMITED, 


GENEFAX HOUSE, SHEFFIELD, 10. 


Telephone: Sheffield 31113 (6 lines) 


Telegrams : “‘ Genefax Sheffield.’ 
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The Week’s News in Brief 


Trade Talk 


TILGHMAN’S PATENT SAND BLAST COMPANY, 
Limitep, of Broadheath, near Manchester, announce 
that the London office at 17, Grosvenor Gardens, 
S.W.1, has now been reopened. 


THE ENGINEERING INDUSTRY is trying to work 
out an arrangement for the staggering of holidays 
this year. Talks have already taken place between 
the Engineering Employers’ Federation and union 
leaders. 

Mr. JoHN Brown, general secretary of the Iron 
and Steel Trades Confederation, said 1940 would 
provide a new record for the output of steel, when 
he addressed No. 5 Division of the confederation at 
Newport recently. The industry's voluntary control 
of steel was meeting with a good deal of success, 
he said. 

TRAINING OF APPRENTICES for work of national 
importance is to be speeded up on Clydeside. Stow 
Training College, Glasgow, which has been train- 
ing engineering apprentices, is to start on the 
double-shift system. This will enable tutors to turn 
out another hundred apprentices each month. The 
Ministry of Labour training centre at Springburn 
is also taking on more men for tuition. 

SWANSEA is to have an aluminium factory, it was 
revealed at a meeting of the Corporation Electricity 
Committee. The electrical engineer reported that 
heads of agreement had provisionally been made to 
supply up to 35,000 k.v.a. required in connection 
with a new factory for the manufacture of alumi- 
nium within the borough. It was hoped the factory 
would be in operation in about 12 months. 


THE AMERICAN AMBASSADOR will be the guest of 
honour at a luncheon, to be held in Grosvenor 
House, London, on April 25, when he will present 
to the immediate past-presidents of the Institution 
of Mechanical Engineers and the Institution of Civil 
Engineers addresses of welcome, which would have 
been given to them by their sister Institutes in the 
United States last year had not the international 
Situation prevented the past-presidents from going 
to America. 

Visitors from this country to the Paris Inter- 
national Trade Fair, which opens on May 11, will, 
on presentation of an official Fair Voucher, be 
entitled to specially reduced through return tickets 
(London to Paris), incorporating a reduction of 
approximately 40 per cent. on the French railways 
and 334 per cent. on the English part of the journey. 
In addition to a valid passport, all passengers must 
be in possession of an exit permit, issued by the 
Passport Office, and of a visa, issued by French 
Consulates. The Carte de Légitimation (Fair 
Voucher) is issued to bona fide trade visitors to the 
Fair by the following organisations: The London 
office of the Fair, 17, Tothill Street, S.W.1, the 
French Commercial Attaché in London and Dublin, 
French Consuls and Consular Agents and the 
French Chamber of Commerce in London and 
Liverpool. 

Mr. T. Cassetts, M.P. for Dumbartonshire, in 
the House of Commons, last week asked the Minis- 
ter of Supply if he was aware that many Scottish 
foundries engaged normally in the light castings 
trade were faced with considerable depression and 
unemployment due to the Government's present 
housing policy, that the machinery in many of 
these establishments was ill-equipped to meet con- 
tracts for the manufacture of armaments, and 
whether he was prepared to afford assistance, finan- 
cial and otherwise, to such firms in order to accord 
Scotland, and in particular Stirlingshire, a fair share 
of work in the Government's present war effort. 
Mr. Burgin replied that there were extreme difficul- 
ties in turning over iron foundries to armament 
works without incurring heavy capital expenditure, 
which might not in all cases be justified. He was 
aware of the potential manufacturing possibilities 
at Falkirk, but they were mostly for cast iron, and 
the demands of modern armament were nearly all 
steel. If it was possible for him to use the Falkirk 
cast-iron industry he would be happy to do so. 
Subsequently Mr. Cassells and Mr. J. Westwood, 
M.P., had a private interview with the Minister of 
Supply, and it is now understood that an official 
of the Ministry is to visit Falkirk shortly to discuss 
the position with the local authority, representatives 
of the ironfounding industry, and trade unions, 
and the local M.P.s. 


Personal 


Capt. Q. AusTIN, bar mill manager at the works 
of Steel, Peech & Tozer, Sheffield, has beer appointed 
mills superintendent of the first steelworks to be 
built in Turkey. He will leave Sheffield shortly. 

Dr. E. H. RAYNER has retired from the post of 
Superintendent of the Electricity Departmient of the 
National Physical Laboratory, having attained the 
normal age limit. He has been succeeded by Mr. 

S. J. Spilsbury, formerly Principal Scientific 
Officer in the Department. 

Lorp DupDLEY GORDON was elected president at 
the annual meeting last week of the Federation 
of British Industries. He succeeds Mr. Peter 
Bennett, now Director-General of the Production 
of Tanks and Mechanical Transport at the Ministry 
of Supply, who retires after two years in office as 
president of the Federation. Lord Dudley Gordon 
is chairman of J. & E. Hall, Limited, engineers, of 
Dartford. 

Mr. J. S. ATKINSON, managing director, received 
a presentation when Stein & Atkinson, Limited, 
celebrated their silver anniversary on April 6 at 
a dinner held in the canteen at their temporary 
headquarters at East Molesey. The presentation to 





Mr. J. S. ATKINSON. 


Mr. Atkinson was made by Mr. S. E. Cash, chair- 
man, and took the form of some handsome silver- 
ware, accompanied by an illuminated scroll, on 
which was inscribed a message of esteem above the 
names of the directors and staff. An interesting 
letter was received from M. C.-M. Stein, who 
recalled the formation of the company at a con- 
ference with Mr. Atkinson in France within sound 
of the guns early in 1915, at which time M. Stein 
was serving with the French artillery. His message 
ended with reference to the union of Stein & 
Atkinson as symbolising the co-operation between 
Great Britain and France, stronger now than ever. 
Among other congratulatory messages received was 
a letter from Mr. T. C. Moorshead, a director of 
the company for over 20 years. 

Mr. ROBERT ARMITAGE, who has been a director 
of Brown Bayley’s Steel Works, Limited, for 50 years 
and chairman of the company for 45 years, has re- 
signed from the position of managing director of 
the firm, though he continues to occupy the position 
of chairman. His son, Mr. Edward Hugh Armitage, 
who has been actively associated with all the pro- 
duction departments of the company for more than 
10 years, has been appointed managing director. 
Mr. Robert Armitage, whose home is in Leeds, was 
formerly Liberal Member of Parliament for Central 
Leeds, and he was Lord Mayor of Leeds in 1904. 
He first became associated with Brown Bayley’s Steel 
Works, Limited, in 1888. In 1890, when the com- 
pany was reformed, he became a member of the 
board of directors, being elected chairman in 1895. 
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Company Meetings 
Eritish Insulated Cables, Limited 


The annual meeting of British Insulated C. bles, 
Limited, was held in Liverpool recently. Sip 
ALEXANDER ROGER (chairman) said that ther: had 
been an unavoidable slackening off in the de:nand 
for some of their products, while costs had jn- 
creased and working conditions were difficul:. In 
the aggregate, however, they had a record balance 
of orders on the books. 


Worthington-Simpson, Limited 

Presiding at the annual meeting of Worth ngton- 
Simpson, Limited, Mr. JoHN SOUTHERN (managing 
director) said that the company’s order-book was 
in a satisfactory condition. The productive capacity 
of their works would be taxed to the utmost during 
the year in an endeavour to meet the demands for 
their normal products at home and abroad, coupled 
with the special demands being made upon them 
by various Government Departments. 


Federated Foundries, Limited 

Trading and manufacturing conditions during 
1939 had been very difficult, said Mr. Wittiam 
RENNIE (chairman) at the annual meeting of 
Federated Foundries, Limited. The case of their 
company was not so bad as that of some others, 
but they were to a large extent dependent on the 
building trade, which was brought almost to a 
standstill at the beginning of the war, so far as 
housebuilding was concerned. There had been 
demands for castings in connection with war work, 
but these had not offset the fall in the normal 
demand. Other Government work was being done. 








Reports and Dividends 


Stewarts and Lloyds, Limited—Dividend of 124 
per cent. on the deferred stock for 1939. 

Herbert Morris, Limited—Interim dividend on the 
ordinary shares of 74 per cent. actual, free of tax. 

Barrow Hematite Steel Company, Limited—Profit 
for 1939, £111,394; brought in, £18,033; dividend 
of 5 per cent.; to general reserve, £75,000; carried 
forward, £19,064. Meeting, April 19. 

Allen West & Company, Limited—Profit in the 
year to January 31, £62,654; brought in, £53,500; 
dividend of 74 per cent.; to reserves, £39,066; car- 
ried forward, £40,525. Meeting, April 19. 

Craven Bros. (Manchester), Limited—Net profit 
for 1939, after providing for N.D.C., E.P.T., and 
income-tax, £106,329; final ordinary dividend of 15 
per cent., making 224 per cent. for the year. 

Imperial Chemical Industries, Limited—Net in- 
come for 1939, £7,313,485; brought in, £621,245; 
war contingency reserve, £1,000,000; to general re- 
serve, £375,000; to workers’ pension fund, £180,049; 
final dividend of 5 per cent., making 8 per cent. 
for the year; carried forward, £681,428. 

A. Reyrolle & Company, Limited—Profit for 
1939, after writing off certain capital expenditure 
and providing for depreciation, £162,213; brought 
in. £142,638; dividend of 7 per cent. on the prefer- 
ence stock, £7,175; dividend of 124 per cent. for 
the year on the ordinary stock, £102,089; to general 
reserve, £40,000; carried forward, £148,637. : 

Churchill Machine Tool Company, Limited—Net 
profit for 1939, after making allowances for income 
tax, N.D.C., E.P.T., depreciation and_ reserves, 
£85,507; brought in, £3,903; dividend on the pre- 
ference stock for the six months ended June 30, 
1939, and interim dividend on the ordinary stock, 
at the rate of 15 per cent., £28,005; preference divi- 
dend for the six months ended December 31. 1939, 
and final dividend of 15 per cent. on the ordinary 
stock, £26,941; carried forward, £34,464. 








Forthcoming Events 


Institute of British Foundrymen 
APRIL 26. 


Birmingham, Coventry and West Midlands B nch = 
“Som2 Experiences with Cupolas,” Paper by 44, i 
Bolton, at James Watt Memorial Institut:, Grea 
Charles Street, Birmingham, at 7 p.m 

APRIL 27. 

West Riding of Yorkshire Branch :—Annual gener! meet: 
ing, and discussion on foundry problems, at chnica 
College, Bradford, at 6.30 p.m. 

Institute of Vitreous Enameliers : 

Southern Section :—Joint meeting with Societs var 
Technology, at Charing Cross Hotel, | Li a h- 
7.30 p.m. Paper by R. J. Slawson_on “ G!s oo” 
nology as Applied to the Study of Vitreous mess. 
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aiformity of structure and quality, finely diffused graphite 


Combines guaranteed analysis with superior physical properties 
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Ofters improved and cheaper foundry practice 


Write for the book “Workington and Distington Machine-Cast Hematite Irons’’; this also contains useful 
information regarding ‘*U.C.O.”” Machine-Cast All-Mine Irons. 


WORKINGTON IRON & STEEL COMPANY 


Branch of The United Steel Companies Limited 
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Raw Material Markets 


Speciality engineering concerns continue to be 
fully occupied with Government orders and the 
demand for low-phosphorus iron and hematite is 
such that producers are having to make immediate 
use of current outputs. High-phosphorus iron, on 
the other hand, is in much less demand, chiefly 
owing to the light foundries being only intermit- 
tently employed. In peace-time, of course, these 
works are able to place a large part of their out- 
puts in connection with the building trade, while 
the export market claims a good deal of their 
attention, but in the present exceptional conditions 
both of these outlets have almost dried up. There 
is little in the way of work of national importance 
available for the light-castings industry as yet, but 
makers are hopeful that this position will be recti- 
fied as soon as possible. 





Pig-lron 


MIDDLESBROUGH—Deliveries of iron from 
the Midlands to foundries in the Cleveland district 
are coming through satisfactorily to meet the re- 
quirements of consumers who formerly used iron 
produced in this district. Fortunately, adequate 
tonnages are to hand from the Midlands to meet 
the needs of users for orders on home account, 
but the continued suspension of the manufacture of 
Cleveland iron does not allow the export trade 
to receive much, if any, attention. Heavy foundries 
continue to be fully employed on contracts in con- 
nection with the war, but the light-castings founders 
are still badly placed. Heavy pressure on hematite 
makers is causing them to look round for an 
Opportunity to increase their outputs, but quite 
good deliveries are still being made. In addition 
to the requirements of local users, there is a strong 
demand from Sheffield and the Midlands. 


LANCASHIRE—Consumers of iron in this area 
are drawing freely on the outputs of Midlands 
furnaces and steady deliveries are being made from 
week to week. Most engineering concerns are busy 
on Government work, and their needs are the first 
to be met. Moderate tonnages are being called 
for by the textile-machinery makers, while jobbing 
founders, too, are fairly well placed. The same 
cannot be said for the light-castings trade and this 
section is not expected to show any early material 
improvement. The demand for pig-iron has been 
accentuated to some extent by the absence of ade- 
quate supplies of cast-iron scrap. Quite good ton- 
nages of West Coast hematite are being called for 
regularly. 


MIDLANDS—With machine-tool, motor and 
general engineering foundries working at capacity 
levels, the demand for low-phosphorus iron and 
hematite in this area is fully maintained and pro- 
ducers are having to show discretion in the alloca- 
tion of available supplies. Stocks are on the low 
side, but it appears that most users are able to 
carry on satisfactorily, even if it involves the use 
of substitute grades of iron. Government orders 
are making increasing calls on the resources of 
the heavy engineering industry, and consequently 
the demand for iron will not show any relaxation 
and may, in fact, steadily expand, thus making it 
imperative that outputs are enlarged accordingly. 
The difficulties of most foundries are enhanced by 
the position regarding cast-iron scrap supplies, 
which are still moving slowly. Quiet conditions 
continue to prevail among the light foundries, and 
there are ample tonnages of high-phosphorus iron 
on hand to meet all requirements. It is probable 
that the present movement to increase the export 
trade of the country will have beneficial results to 
this industry, but the immediate future, at any 
rate, holds little likelihood of much improvement. 
Forges’ demands for iron are increasing steadily, 
but as yet their needs have been met without much 
difficulty, although there is not a great margin to 
spare should requirements become much heavier. 


SCOTLAND—As in England, with the excep- 
tion of the light foundries, conditions in the pig- 
iron trade here are very brisk, and the demand 
shows that consumers are actively engaged at the 
present time. The rebate scheme in connection 
with the iron trade is, of course, still in operation, 
but shiploads of Continental basic iron are arriv- 
ing at Scottish ports, and it would be interesting 
to know how this is distributed. The steelworks. 
of course, are in need of all the basic iron they 


can acquire, and a large amount of Indian material 
is being used at Scottish works. 


Coke 


Despite the approach of the summer, there is a 
strong demand for foundry coke, users wishing to 
cover their forward requirements as much as pos- 
sible. Makers are willing to book orders up to 
the end of June at the price operative at the time 
of delivery, this clause being inserted in all con- 
tracts, as the price is in the hands of the Control 
authorities and may be changed at any time. If 
any alteration in the present price is made, it is 
practically certain that it will be in an upward 
direction and coke producers are naturally unwill- 
ing to shoulder any possible increase themselves. 
Foundries are consuming at a faster rate than has 
been the case for some time past, but it is the 
desire to improve their reserves that is causing 
the current pressure. Ovens are well situated, how- 
ever, and satisfactory deliveries are forthcoming. 





Steel 


Until the introduction of the latest Control 
Order the onus of distributing available supplies 
of steel lay with the producers, who, however good 
were their intentions, did not find it an easy matter 
to ensure that material went to the right quarters. 
Now, of course, the various Government depart- 
ments will be responsible for the allocation of 
steel. The intricacies of the new Order are not 
yet fully appreciated by all sections of the in- 
dustry, but it is hoped that the scheme will take 
as little time as possible to get into full operation. 
The advances in prices of steel announced last 
week were not quite as expected, as only certain 
products were affected by the new quotations. 
Works continue to operate at a very high rate of 
capacity, and, although production figures are now 
not issued, it is certain that very gratifying returns 
are being recorded by the industry. 





Scrap 


Despite every endeavour to augment the supply 
of iron and steel scrap, the tonnages available are 
not by any means sufficient to meet the require- 
ments of consumers. The position varies accord- 
ing to district, users in certain parts finding less 
difficulty in obtaining scrap than is the case in 
other areas, but there is a general effort to bring 
further supplies on to the market, which is having 
quite good results. The co-operation of house- 
holders is producing scrap in large tonnages, while 
a good deal of material has been forthcoming 
from the agricultural regions. It is interesting to 
contrast the scrap drive in the United Kingdom 
with that of Germany, where many valuable 
statues are falling under the frantic scramble to 
provide scrap for the war machine and to provide 
Herr Hitler with a birthday present of suitable 
dimensions. 


Metals 


Under an Order issued by the Board of Trade, 
non-ferrous metals and their alloys, including 
copper, lead and zinc, but excluding aluminium, 
are, as from Monday last, subject to import 
licensing regulations. 

Business in tin on the London Metal Exchange 
has varied appreciably from day to day, the turn- 
over at times being quite high, whereas on other 
days only a small tonnage changed hands. The 
German invasion of Norway and Denmark at first 
resulted in brisk activity among American buyers, 
but the success of the Allies in dealing with the 
situation later had a quietening effect on the 
market. The large Dutch tin smelting concern at 
Arnhem is still virtually at a standstill, and should 
the Nazis decide to endeavour to add Holland to 
their victims of aggression, Germany could not 
benefit to any extent from the acquisition of the 
smelter, as supplies of tin and tin ore there are 
comparatively small. 

The March issue of the Statistical Bulletin of 
the International Tin Research and Development 
Council, Fraser Road Greenford, Middlesex 
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(price Is.), estimates world tin production n Jany. 
ary and February at 15,700 tons and 16.00 tons 
respectively, making a total of 128,200 .ons for 
the first six months of the war, as compared with 
61,100 tons in the preceding six mon The 
deliveries of thé principal tin smelters «mounted 
to 19,968 tons in January and 14,157 tons jn 
February, making a total of 98,952 tons for the 
first six months of the war, as compared with 
65,724 tons in the preceding six months. World 
apparent tin consumption is estimated at 2). 
tons in January and 18,100 tons in February. The 
total for the first six months of the war amounted 
to 104,800 tons, as compared with 80,000 tons in 


the preceding six months. During the first six 
months of the war, the visible supply increased py 
3,530 tons to 23,865 tons. The smelters’ stocks 
(including the carry-over) increased by 9.387 tons 
to 23,660 tons. There was, consequently, an in- 
crease in the total stocks of 12,917 tons to 47,525 
tons. 

Metal Exchange prices for tin this week have 
been as follow: — 

Cash—Thursday, £252 5s. to £252 10s.: Friday. 
£250 5s. to £250 10s.; Monday, £250 to £250 10s: 
Tuesday, £253 10s. to £253 15s.; Wednesday. 
£255 to £255 10s. ; 

Three Months—Thursday, £249 10s. to £249 15s.: 
Friday, £247 15s. to £248; Monday, £246 5s. to 
£246 10s.; Tuesday, £248 15s. to £249: Wednesday, 
£249 10s. to £250. 

In the United Kingdom, the demand for copper 
under li¢ence continues to be substantial, which 
is about as much as may be said in view of the 
fact that the trade is controlled by the Ministry 
of Supply, which allocates supplies of copper 
according to the urgency of the needs of the muni- 
tions programme, ordinary. consumers being given 
only secondary consideration. American con- 
sumers seem still to be operating on the quiet 
side, but the export market in the United States 
is active, with the price inclined to rise. Customs 
smelters, who until recently offered cheap quota- 
tions, have now withdrawn them. Fresh from a 
tour of certain French armament concerns, Mr. 
MacLaren, Director-General of Ordnance, attached 
to the Ministry of Supply, has stated that he pro- 
poses to send to France senior specialist officers 
to study inter alia the search for methods of 
utilising substitute products for copper and steel. 

According to the March returns of the American 
Copper Institute, production of crude copper in 
the United States during that month was 85,466 
short tons, against 76,145 tons in the previous 
month. Refined metal output was 86,295 (82,761) 
tons, while deliveries to domestic consumers 
totalled 64,376 (63,215) tons. Export shipments 
were 7,517 (9,594) tons, and stocks at the end of 
the two months in question were 159,795 (145,393) 
tons. 

Should Germany be able to settle in Norwa) 
sufficiently to be in a position to exploit the 
mineral resources of that country, which is un- 
likely in view of the Allied successes, she will 
acquire the important zinc concern, Det Norske 
Zinkkompani A/S, at Eitrheim, near Odde, which 
is associated with the French Cie. Royale 
Asturienne des Mines. In the event of the German 
exploitation of this large producer, however, it will 
not seriously affect supplies to the Allies, which 
can easily be obtained elsewhere, except that ! 
will, of course, strengthen the Nazi supply pos 
tion, which is something that is to be avoided. 
Especially would Germany find the high-grade 
metal of the Norwegian plant useful, as, although 
she has a surplus output of spelter for her own 
industries, this grade would assist her brass-making 
activities. Difficulties would, nevertheless, be ¢ 
perienced in connection with the provision 0! 
adequate ore supplies. 


Record Copper Production in Canada _ 

According to information received by the High 
Commissioner for Canada in London, copper pre: 
duction in Canada in 1939 amounted to the recoré 
level of 608,101,714 Ibs.. an increase of 6.5 per 
cent. during the year. Output records were also 
returned for zinc, nickel, gold, and other minerals. 
Nickel output (including metal in matte exported 
or in nickel oxide sold, as well as refined nicke 
made in the Dominion) totalled 226,105.865 Ibs 
against 210,572,738 Ibs. in the previous year. Pre- 
duction of lead amounted to 388,378,914 Ibs 
($12,307,727), compared with 418,927.660__ Ib 
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($14,008,941) in 1938. Zinc production was hits 
on the year by 3.4 per cent. to a total of 39 1,533,8 . 
Ibs. ($12,108,244). Total metals production 


1939 was $342.654,175, an increase of 6.1 per ceM 
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